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Custer National Forest
1310 Main SL
P.O. Box 50760
Billings, MT 59105

Montana Department of
Environmental Quality
P.O. Box 200901
Helena, MT 59620-0901

October 2,1998

Re: Release of the final Environmental Impact Statement for the Stillwater Mine Revised

Waste Management Plan andHerhler Tailings Impoundment

Dear Reader:

The Stillwater Mining Company (SMC) proposed a revision to its operating permit #001l8 and approved
plan of operations for the Stillwater Mine located outside Nye, Montana" in Stillwater County. The

Custer National Forest (CNF) and the Department of Environmental Quality (DEQ released the draft
Environmental Impact Statement (EIS) for the Stillwater Mine Revised Waste Management Plan and

Hertzler Tailings Impoundment in March 1998. The agencies are now releasing the final EIS for this
proposed action. A copy of this document is being sent to you for your review. You may also view the

EIS on DEQ's web page at: http://www.deq.mt.us/eis.htm. This EIS covers the proposed revision and

revisions to the Stillwater Mine's air quality permit as well as the Forest Service's biological assessment

and evaluation for the proposed action.

We appreciate your continued interest in the analysis process concerning the development of this
proposed project. Your involvement in the analysis process has aided us in the development of the final
EIS. As a result of your input, we have included a more intensive investigation oftailings paste

technology, including whole and slimes based paste bacldll and landfill. We've expanded our rationale
for dismissing the alternatives considered but dismissed, and revisited the issue of property values.

Additional mitigations have been identified based on your comments and suggestions. The preferred

alternative in the final EIS remains Alternative B, the proposed action.

Our decisions based on the analyses disclosed in the final EIS will be documented in a joint Record of
Decision (ROD). Although the state must only wait 15 days before making a decision the Forest Service

must wait 30 days from the date of the Federal Register notice on availability ofthe document, October
9, 1998. Therefore, the ROD should be published and released to the public within approximately one

month.



Ifyou have any questions or wish to obtain additional copies ofthis document, the prwiously released

draft EIS, or summaries of eitherEIS, please contact the agenry stafflisted below:

Pat Piersoq Project Coordinator
Beartooth Ranger District
HC 49,8ox3420
Redlndge, MT 59068
(406) 4il2ro3

Sincerely, :

/lM_fu,;
66" Nancy Cunideq Forest Supervisor

CusterNational Forest

Ikthleen Iohnsoq Project Coordinator
Montana Department of Environmental Quality
P.O. Box 200901
Helen4 MT 59620-0901
(406) 444-1760

Sincerely,

/:/tL,l/-*Y
/

(

Mark Simonic[ Director
Montana Department of Environmental Quality
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Type of Statement:

Proposed Action:

Lead Agencies:

Abstract:

For Further Information, Please Contact:

Pat Pierson
Custer National Forest
Beartooth Ranger District
HC 49, Box 3420
Red Lodge, Montana 59068
(406) 446-2103

COVER SHEET

Final Environmental Impact Statement

Revision of Stillwater Mining Company's Existing Waste

Management Plan and the Construction and Operation of the
Hertzler Tailings Impoundment

Montana Department of Environmental Quality
USDA Forest Service. Custer National Forest

The Stillwater Mine Revised Waste Management Plan and Hertzler
Tailings Impoundment Final Environmental Impact Statement

describes the land, people, and resources potentially affected by the
proposed action. The major federal and state action consists of the
approval of all necessary permits to construct and operate the
revised waste management plan. The proposed project would
consist of four primary aspects: the construction and operation of a
new tailings impoundment at the former Hertzler Ranch, the
construction and operation of pipelines to transport tailings slurry
and water between the mine and the Hertzler tailings
impoundment, the construction and operation of a new waste rock
storage facility, expansion of the Land Application Disposal
system, and the removal of the limitation on daily production
(cunently 2,000 tons per day). The No Action Alternative,
Proposed Action Altemative, and two additional action alternatives
are analyzed in detail.

Kathleen Johnson
Montana Department of Environmental Quality
Permitting and Compliance Division
Box 200901
Helena Montana 59620-0901
(406) 444-1760t4323
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f, n Environmental Impact Statement (EIS) is not usually read like a book,
la.from chapter one to the end. The best way to go about reading an EIS
depends on your interests. You may be more interested in effects, whereas
others might have more interest in the details of the proposed plan or be more
conierned about what opportunities were made available for the public to be

involved in the environmental analysis process. Many readers probably just
want to know what is being proposed and how it will affect them.

This document follorvs the format established in the Montana Environmental
Policy Act's regulations (ARM 17.4.601 to 17.4.636) and the National
EnvironmentalPolicy Act's regulations (40 CFR 1500 to 1508). The following
paragraphs outline information contained in the chapters and appendices so

readers may find the parts of interest without having to read the entire document.

decision makers with a sketch of the more important aspects of the EIS.

The reader can obtain additional. more-detailed information from the actual

text of the EIS.

Chapter I -Purpose and Need: describes the proposed action, purpose

of and need for the proposed action, history of the Stillwater Mine,
decisions to be made by the agencies, agencies' roles and responsibilities,
MEPANEPA process, and other permits required.

Chapter 2 - Public Participation, Issue ldentification, and Alternative
Development: describes SMC's Proposed Action, the significant issues

associated with the Proposed Action, and alternatives to that action,

including the no action alternative. Action alternatives that at least partially
meet the purpose and need were developed by the agencies in response to
one or more of the key issues. Alternatives considered but dropped from
detailed consideration are identified along with the rationale for not
including them in the analysis. Reasonably foreseeable activities near the
proposed project are identified. This chapter also provides a comparative
analysis of the environmental effects of the primary alternatives to provide
a clear basis of choice among options for the decision maker and public.
The lead agencies' preferred alternative is identified.

Chapter 3 -Affected Environment: describes the present condition of the

environment that would be affected by implementation of the proposed

action or any action alternative.
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Chapter 4 -Environmental Consequences.' describes the probable direc!
indirect, and cumulative effects to the human environment that would result
from implementing the Proposed Action or alternatives. The discussion
also addresses short-term uses versus long-term productivity, unavoidable
impacts, and irreversible or irretrievable impacts. Resources without
significant effects or issues are not discussed.

Chapter 5 -Consultation with Others: identifies the agencies, companies,
and organizations consulted as well as the cooperating agencies.

Chapter 6 -Preparers and Contributors: identifies the people involved in
the research, writing, and internal review of the draft EIS.

Chapter 7 -Distribution and Review of the Draft EIS: lists the agencies,
organizations, and individuals who received a copy of the draft EIS.

Chapter 8 -Glossary: describes the technical terms, abbreviations, and
acronyms used in the draft EIS.

Chapter 9 -References Cited: lists the references cited in the draft EIS.

Index: contains cross references and identifies the pages where key topics
can be found.

Appendices.' contain technical and non-technical information that is
important to full comprehension of the MEPANEPA analysis, but was too
long to be included in the primary chapters.
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PMF
PMP
ppm
PSD
ROD
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Acronyms

ABC
ADT
APE
AQG
AUM
BACT
CEQ
CFR
cfs
CNF
COE
cwA
DEQ
DHES

DNRC

DSL
EA
EIS
EPA
ESA
FONSI
gpm
HDPE
KOP
LAD
LOS
MDFWP
MEPA
MPDES
NAAQS
NEPA
NHPA
NOAA
NRHP
PMro

and Abbreviations used in this EIS

Anoxic Biotreatment Cell
Average Daily Traffic
Area of Potential Effect
Ambient Air Quality Guidelines
Animal Unit Month
Best Available Control Technology
Council on Environmental Quality
Code of Federal Regulations

Cubic Feet per Second

Custer National Forest
U.S. Army Corps of Engineers
Clean Water Act
Montana Department of Environmental Quality
Montana Department of Health and Environmental
Services
Montana Department of Natural Resources and

Conservation
Montana Department of State Lands
Environmental Assessment
Environmental Impact Statement
U.S. Environmental Protection Agency
Endangered Species Act
Finding of No Significant Impacts
Gallons per Minute
High-density Polyethelene
Key Observation Point
Land Application Disposal
Level of Service
Montana Department of Fish, Wildlife, and Parks

Montana Environmental Policy Act
Montana Pollutant Discharge Elimination System

National Ambient Air Quality Standards

National Environmental Policy Act
National Historic Preservation Act
National Oceanic and Atmospheric Administration
National Register of Historic Places

Respirable Particulate Maffer less than 10 microns in
aerodynamic diameter
Probable Maximum Flood
Probable Maximum Precipitation
Parts per Million
Prevention of Significant Deterioration
Record of Decision
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SHPO
TDS
tpd
tpy
USFWS
USGS
vQo

State Historic Preservation Office
Total Dissolved Solids
tons per day
tons per year
U.S. Fish and Wildlife Service
U.S. Geological Survey
Visual Quality Objective
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Introduction
The Montana Department of Environmental Quality (DEQ) and the USDA
Forest Service, Custer National Forest (CNF) served as joint lead agencies for
the preparation of an Environmental Impact Statement (EIS) in response to a
proposal filed by Stillwater Mining Company to amend its operating permit
(#00118). This Executive Summary summarizes the draft EIS.

The proposed amendment, which SMC submitted on April29,l996, requests

authorization to make specific changes to SMC's mine waste management
operation at the Stillwater Mine. The specific changes include:

Ranch, which is about 7.8 miles northeast of the mine site;

connecting the new tailings impoundment to the mine's mill and tailing
reclaim circuit;

River across from the mine;

location on the east side of the Stillwater River near the mine site to both

the Stratton Ranch (1.5 miles northeast of the mine along Stillwater County
Road 419) and the Hertzler Ranch; and

(Having no restrictions on processing allows SMC to expand its processing

of ore to match the capabilities of mining and milling equipment. The
average rate is expected to be around 3,000 tpd, but it may peak as high as

5,000 tpd occasionally.)

These facilities would allow SMC to continue mining platinum group metals for
about 30 more years. The Proposed Action would involve private lands owned
by SMC, public rights-of-way administered by Stillwater County, and National
Forest System lands administered by CNF. The sites are located in Stillwater
Counfr, approximately 35 miles southwest of Columbus, Montana (Figure S-1).
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Purpose and Need
The purpose of SMC's Proposed Action is to permit a flexible and integrated
waste management plan providing for long-term management of the disposal of
tailings, waste rock, and other wastes generated by the Stillwater Mine. SMC
needs to implement the Proposed Action because its current tailings

Summary
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Figure S-1 Location of Stillwater Mine and Hertzler Ranch

This EIS was prepared to analyze and document the potential environmental
consequences that may result from implementing the Proposed action or one of
the alternatives. The EIS was prepared in accordance with the Montana
Environmental Policy Act (MEPA) and the National Environmental Policy Act
(NEPA) and the respective laws and regulations of the State of Montana and the
USDA Forest Service.

MEPA contains the procedures that govern the decision-making process on state

and private lands in Montana. If any action taken by a state agency may
"significantly affect the quality of the human environment", this law requires the
preparation of an EIS. NEPA governs the decision-making process for federal
agencies. Some of the affected lands for this project are administered by the
CNF and the Forest Supervisor will use the EIS for compliance with NEPA's
rules and regulations.
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impoundment will reach capacity in2003. The Proposed Action would increase

SMC's capacity for storing tailings and waste rock by almost l5 million tons and

17.5 million tons, respectively, and would allow the Stillwater Mine to operate
for about another 30 years at an average production rate of3,000 tons per day or
as long as 50 years at an average production rate of 2,000 tons per day. The
Proposed Action would also give SMC some flexibility in its operations it does

not have cunently.

History of the Project
SMC operates an underground platinum/palladium mine in Stillwater County,
Montana (Figure $-1). Current permits allow SMC to produce ore at an average

rate of 730,000 tons per year (tpy) or 2,000 tpd. At the mine's mill, SMC
upgrades the ore by crushing, grinding, floating, and drying to a concentrate.
This concentrate is then shipped by truck to a smelter and base metal refinery
(BMR) in Columbus, Montana, for further upgrading. From the BMR, SMC
ships the BMR product to Belgium for final refining.

SMC's original plan of operations was approved after completion of a Final
Environmental Impact Statement (final EIS) in 1985. The current proposal, if
approved, would be the tenth amendment to the original plan of operations and
permit. The previous amendments are:

001 - Approved and permitted June 30, 1986. This amendment relocated
mine and mill facilities. No increase in permit area or disturbed area

resulted"

002 - Approved and permitted September 8, 1986. This amendment allowed
excavation of a sand borrow area in the existing permit area. The
disturbed area has been reclaimed.

003 - Approved and permitted January 8, 1987. This amendment allowed
excavation of a second sand borrow area within the permit area and the

disturbance has been reclaimed.

004 - Approved and permitted February 24,1987. This amendment
relocated the southern portion of the tailings impoundment toe dike to
higher ground along Mountain View Creek on previously-disturbed
land within the permit area.

005 - Approved and permitted March 2,1989. This amendment was the first
major amendment since the original permit was issued. It increased
the permit area to 1,158 acres and permitted mining on the east side of
the Stillwater River. The total allowable disturbance was increased by
72 acres.
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006 - Approved and permitted July 21,1989. This amendment allowed
construction of a temporary sand slurry pipeline connecting the east
and west sides of the mine area. No increase in permit area or
disturbed area resulted.

007 - Approved and permitted November 15, 1990. This amendment
allowed construction of the three Stillwater Valley Ranch percolation
ponds and four monitoring wells. The permit area was increased' 27 acres. The total allowable disturbance was increased by 7 acres.

008 - Approved and permitted on September 23,1992. This amendment
allowed production to increase from 1,000 tpd to 2,000 tpd. It also
approved some expansion of support facilities, such as waste dumps,
the mill, and the tailings impoundment.

009 - Approved and permitted February 28,1996. This amendment allowed
the construction ofan underground connection between the east and
west mining areas. No increase in permit area or disturbed area

resulted.

Additionally, a minor amendment was approved to relocate the 5900 adit
southward onto private land in order to reduce the visual effects due to
development. The permit area was increased 48 acres and the total allowable
disturbance was increased by 2 acres.

Currently, the total permit area is 1,340 acres and 255 acres are permitted for
disturbance. However, only 120 acres have been disturbed by mining and

exploration.

Decisions to be Made
The Director of the DEQ and the Supervisor of the CNF must make a decision
on SMC's request to amend its permit. This decision will be documented in a
Record of Decision (ROD). The process will lead to one of the following
possible decisions:

l) approval of the proposed action amending the existing permit/plan of
operations,

2) approval of an agency alternative to the proposed amendment

3) approval of either the Proposed Action or an agency alternative subject to
identified mitigation measuries, or

4) denial of the proposed amendment (DEQ) or request for revision (CNF).
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originates from the Montana Metal Mine Reclamation Act (MMRA)
and Montana's water quality and air quality statutes. In addition,
since 1982 DEQ and the courts have interpreted the Montana
Environmental Policy Act (MEPA) as supplementing the basis upon
which an operating permit under MMRA can be conditioned or
denied. This means that DEQ may also deny or modifr the mine
operating permit under MMRA in order to avoid or mitigate an

impact that would significantly degrade the human environment.
The operator then has the option of revising the plan.

Operation or an amendment to a Plan of Operation (36 CFR 228,

Sub-Part A). This finding is based on numerous court cases. If a
proposed Plan of Operation or amendment to a Plan of Operation
(amendment) is found to conflict with regulation, policy, or federal

law, the Forest Service must notiff the Operator or Claimant that a

revision of the proposed Plan of Operation or amendment is

required. The Operator or Claimant then has the qption to either
modif, the Plan of Operation or amendment and resubmit it for
approval or withdraw the Plan of Operation or amendment.

The proposal or an agency alternative, if approved, must comply with all
applicable federal and state air and water quality laws and regulations.
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Agencies' Roles and Responsibilities

MEPA/NEPA Process, including Tiering

The DEQ and Forest Service are the lead agencies for this Environmental Impact
Statement (EIS). As discussed above, the Director of the DEQ and the

Supervisor of the CNF are the officials responsible for making a decision on

SMC's proposed amendment. A December I l, 1989, Memorandum of
Understanding (MOU) between the State of Montana and the USDA Forest

Service provides for the preparation ofjoint environmental analyses and the

sharing of information, personnel, and funds.

NEPA and MEPA are Federal and State laws that direct the CNF and DEQ,
respectively, to disclose the effects of proposed activities on Federal and State

lands to the public and officials making decisions concerning the proposal.

The NEPA/\4EPA process began when SMC proposed to amend its current
operating permit/plan of operations. The agencies sought public input to help

identiff environmental issues and concerns through the process called "scoping."
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Scoping activities for this project included mailing a scoping document to parties
interested in or potentially affected by the proposal, holding a public meeting in
Absarokee, Montan4 on September 24,1996, and receiving the public's
responses.

In addition to public scoping, the agencies reviewed SMC's proposal for
"completeness." The purpose of this review was to ensure the information
contained in the proposal is adequate to complete the agencies' environmental
analysis under MMRA and to identifi additional information needed to complete
an environmental analysis under MEPA. The environmental analysis phase of
the NEPA/II4EPA process began after the proposal was declared "complete" on
January 28,1997.

The regulations implementing NEPA and MEPA encourage tiering in EISs.
Tiering is the process of referencing information presented in other previously-
preparedNEPA/IVIEPA documents, such as EISs, to minimize repetition..This
EIS is specifically tiered to the documents identified in the following section.

ldentification of Related Environmental Documents
Several EISs have been prepared for the Stillwater Mine. They include the EIS
prepared for the original operating permit/plan of operations and EISs prepared

in support of amendments to that permiVplan of operations. The EIS
summarized here was specifically tiered to the following environmental
documents:

County, Montana. Prepared by the Montana Department of State Lands and

USDA Forest Service, Custer National Forest in 1985.

Stillwater Project East Side Adit Development. Prepared by the Montana
Department of State Lands and USDA Forest Service, CusterNational
Forest in 1989.

TPD, Application to Amend Plan of Operations and PermitNo. 00118.
Prepared by the Montana Departrnent of State Lands, Montana Deparhnent
of Health and Environmental Services, and USDA Forest Service in 1992.

Underground Valley Crossing and Mine Plan. Application to Amend Plan
of Operations, Permit No. 001 18. Prepared by the Montana Departrrnent of
Environmental Quality in 1996.

s-6
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Public Participation
Scoping

The DEQ and the Forest Service consider public participation a crucial
component in defining the scope of the environmental analyses presented in this
EIS. The agencies first informed the public of SMC's proposal by mailing the
project's Scoping Document to the public in August, 1996. News articles about

SMC's proposal appeared in local and regional newspapers during the first week

of September,1996. A Notice of Intent to prepare an EIS was published in the

Federal Register on September 19,1996. A public scoping meeting was hosted

by the DEQ and the Forest Service in Absarokee on September 24,1996. Public
field trips were hosted by SMC on November 14 and 15,1996. Since that time,

two newsletters have been distributed to the agencies' mailing lists. The first, in
March, 1997, summarizedthe scoping process and identified the issues that had

been defined in response to the public comments received. The second

newsletter was issued in September,1997, and it provided information on the
process of preparing the EIS.

DEQ and CNF reviewed and analyzed the comments they received during the

scoping process. Public response to SMC's proposal included 52 letters and

about 20 phone calls. Additionally, six people visited the Beartooth Ranger
District's office in Red Lodge.

The agencies' process for identifuing issues involved three overall steps. First,
specific comments were arranged into groups of common concerns. Next, a
primary issue statement was prepared for each group of comments. Finally, the

issue statements were evaluated for applicability to this MEPAAIEPA analysis.

The analysis of comments initially identified I I issues. Nine of these I I issues

were identified as key or significant issues. These issues were used to define the

scope of the MEPANEPA analysis. Nine key issues were used to analyze
environmental effects, prescribe mitigation measures, or both. Issues are
"significant or key" because of the extent of their geographic distribution, the
duration of their effects, or the intensity of interest or resource conflict. The

determination of an issue's significance is different than and separate from any

determination of the significance of an environmental consequence.

Review of Draft EIS
The draft EIS was available for public review and comment from March20,
1998, through May 19, 1998. DEQ and CNF encouraged reviewers to submit
written comments on the document during this period. In addition, DEQ and

CNF held a public open house and hearing on the draft EIS on April 28, 1998, to
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answer questions and provide the public with the opportunity to submit written
and verbal comments in person.

Reviewers of the draft EIS submitted a variety of comments. Most of the
comments were contained in 45 letters. However, eteven individuals provided
verbal comments at the public hearing. Overall, the comments focused on the
nine issues identified in the draft EIS (Section 2.2.1) and the MEPA/IIEPA
process. Appendix B contains a summary of the comments received on the draft
EIS, and DEQ and CNF's responses to those comments.

The greatest number of comments focused on a wide range of water resources
concerns. The main topic of concern centered around tailings paste technolory.
As a result of these and other cornments raised on the draft EIS, additional
information was added throughout the EIS. Additionally, I I mitigations have

been added as well as several new appendices.

lssue Statements for Key lssues
Issue statements have been developed from comments from the public and

agencies to provide an understandable and measurable estimate of potential
environmental consequences likely to occur if the Proposed Action or an

alternative was permitted and implemented. The intent of the following issue

statements is to clearly identiff biological, physical, social, and economic
resources that might be affected if one of the alternatives analyzed in the EIS is
permitted and implemented.

Water Quality and Quantity
Implementation of SMC's proposed plans for long-term waste management

might change the existing water quality and quantity around the existing and
proposed new waste management facilities. These changes could result from
proposed increases in the development ofthe sub-surface ore body. The current
sediment load, chemical constituency, and function of area waters might be

affected by construction and operation ofthe pipeline system adjacent to the
Stillwater River, increased Land Application Disposal for waste water nitrates,
pipeline construction crossing the West Fork of the Stillwater River, and

construction and operation of the new tailings impoundment about 7.8 miles
north of the current mine.

In response to these concerns, environmental effects will be estimated through
analysis of sediment loads and water chemistry changes, past experiences and
monitoring results collected since the mine began operating, and professional
interpretation of site-specific conditions. Potential environmental consequences

will be estimated for both surface and sub-surface water in the potentially-
affected areas. '
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Wildlife
Mule deer populations in the Stillwater Valley have declined significantly since
l99l . The number of fawns born during the spring of I 996 state-wide was the
lowest on record, suggesting further declines are imminent. The area

surrounding the proposed waste rock storage facility and tailings impoundment
currently serves as important winter and spring range for mule deer. "Some
mule deer within this seasonal population spend summers in Yellowstone
National Park. Therefore, this mule deer population could have national
significance" (Montana Department of Fish, Wildlife, and Parks, September l7
1996 letter to Randy Herzberg, Custer National Forest). Thus, potential effects
to mule deer due to implementation of the Proposed Action are a concern.

To a lesser degree, the changes proposed by SMC might affect white-tailed deer
and mountain lions that occupy the project area, the area between and including
the existing mine, and the proposed impoundment site. The project area may
also contain threatened, endangered, sensitive, or management indicator species.

Effects to wildlife will be estimated through identification of the type and
location of existing wildlife uses within the potentially-affected habitats. Site-
specific data collection, modeling, and professional interpretation also will be
used.

Fisheries
SMC proposes to construct and operate 7.8 miles of pipeline adjacent to the
Stillwater River and across the West Fork of the Stillwater River. The proposed
tailings impoundment would be approximately 0.25 mile linear distance from the
Stillwater River. The down-gradient distance from the tailings impoundment to
the Stillwater River would be approximately 0.5 mile. Concerns related to the
introduction of sediment and chemicals have been identified by the public.
Currently, water from the Stillwater River provides high-quality habitat for trout
in both the Stillwater and Yellowstone rivers.

Effects on fish will be estimated on the basis of data contained in the water
quality and quantity section of the EIS and professional interpretation of site-
specific conditions.

Air Quality
Air surrounding SMC's proposed tailings impoundment location currently is
clean with low levels of particulates and odors. Particulate monitoring (PM10)
in the area of SMC's mining facilities south of Nye has not indicated any
infraction of state air quality standards. Implementation of SMC's proposed
impoundment and waste rock storage will increase the amount of ground

s-9



disturbance and traftic in the project area, which might atso increase PMl0 in
the project area.

Environmental effects will be estimated through comparison of existing air
quality conditions with conditions predicted for the different alternatives.

Social/Economics
Many of the residents in the area adjacent to SMC's existing and proposed
facilities have been drawn there because of the "high quality of life" afforded
individuals in this mountainous setting. These individuals perceive the area to
have a rural, quiet non-industrial, and unhurried pace. Implementation of this
project might change social and economic factors associated with this "high
quality of life." For example, increased numbers of people might be hired and
choose to live in the area. Increased demands to Stillwater Count5r infrastructure
might result if local populations increase. As a resulq residents might
experience a change in property values, taxation, housing costs, and the overall
cost of living.

Potential social and economic effects will be estimated by comparison with data
from the existing Hardrock Impact Plan.

Tailings lmpoundment Stability
SMC proposes to use construction material consisting largely of glacial debris,
including boulders, cobbles, sand, gravel, and large amounts of fine clay, to
build a new tailings impoundment about 7.8 miles north of existing mine and
milling facilities. Many comments received during scoping related to the use of
this material for construction of the impoundment.

Site-specific engineering studies and field data will be used to determine the
suitability of this glacial material for construction and the risk of failure.
Engineers from the Forest Service, DEQ, and the third- party contractor will
review construction plans for the proposed action and alternatives for adequacy.

Aesthetics
The area surrounding SMC's proposed impoundment location cunently is
characterized by subsantial modifications for agricultural and other uses.
Approval of this proposal might increase traffic, industrial activities, and refuse,
as expressed in many scoping comments.

The severity of these impacts will be estimated on the basis of past experience
with construction and operation of this type of impoundment.
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Transportation
SMC's proposal includes construction of a pipeline corridor with several
pipelines along the roads (Stillwater County roads 419 and 420) between the
proposed tailings impoundment site near Nye and the existing mine and mill.
Implementation of this action might disrupt traffic flow on these roads.

Changes in traffic flow patterns will be determined for each alternative based on

datd from the Montana Department of Transportation (MDOT).

Reclamation
About 3 19 acres of additional disturbance would result if SMC's proposal is

approved. Although most of this total (251 acres) would involve areas not
disturbed by previous activities, some (68 acres) would involve areas disturbed
by previous activities (redisturbance), such as chromium mining. Many
commentors doubted SMC's ability to reclaim disturbed areas to required levels
of stability and utility. Reclamation potentialwill be determined by comparing
soil data, such as productivity, depth, structure, and location with planned
disturbance size, slopes, and location. State reclamation standards will be

addressed.

ternatives
The process of developing alternatives to SMC's proposal involved four steps.

First, the DEQ and CNF conducted project scoping to identiff the key issues of
concern. This scoping involved both internal agency and public concerns. It
also considered environmental and project-design elements.

The second step consisted of formulating alternatives to the proposal. Each
alternative had to at least partially meet the purpose and need for the project.
Typically, driving issues are identified that help the agencies define what
changes need to be made to avoid, eliminate, reduce, minimize, or mitigate
impacts that would result from implementing the Proposed Action. DEQ and

CNF had identified water quality and quantity, tailings impoundment stability,
and reclamation as the potential driving issues for this EIS. However, as the
Proposed Action was analyzed, no significant impacts were identified that could
be further reduced by other alternatives, siting locations, or mitigations relative
to these issues. Nevertheless, both MEPA and NEPA require a reasonable range

of alternatives that meet the purpose and need. DEQ and CNF looked at
alternate locations for various facilities, modifying the size and storage capacity
of the proposed and existing impoundments, timing of construction, and

operational changes. The agencies also considered alternatives that would avoid
building an impoundment at the Hertzler Ranch. The four alternatives being
considered do show a range of impacts relative to all nine issues.
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The third step involved screening the potential alternatives for reasonableness.
The MEPAA.IEPA process requires that alternatives evaluated in detail be
reasonable. The regulations for implementingNEPA provide a discussion of the
need for reasonable alternatives in the NEPA process (40 CFR 1500.1(e) and
1502.14). Also, CEQ's 40 Most Asked Questions about NEPA (Question 2a)
state, in part, that "reasonable alternatives include those that are practical or
feasible from the technical and economic standpoint and using common
sense..." (CEQ l98l).

Based on this direction, the agencies focused their screening alternatives on
technical, environmental, and economic feasibility. Technical considerations
included the feasibility of constructing and operating the facilities.
Environmental considerations included the potential for significant impacts and

the feasibility of successfully mitigating the impacts of the alternative.
Economic considerations included potential costs and benefits of implementing
the alternative.

Finally, unreasonable alternatives were dropped from detailed consideration. If
an alternative did not pass the technical, environmental, and economic screening
for feasibility, it was not considered any further in the analysis.

Several alternatives were considered in this MEPAA.{EPA analysis. They
include aNo Action alternative, SMC's Proposed Action, two modifications of
SMC's Proposed Action, and a variety of alternatives considered but dropped
from detailed evaluation. Each of these alternatives is briefly described below.

Alternative A - No Action
The No Action alternative is defined as the Stillwater Mining operation as

currently permitted by DEQ and CNF (Permit #001l8). This alternative was
included to define the existing baseline conditions for comparison with the other
alternatives considered in this analysis. Thus, this alternative reflects the
existing conditions of the Stillwater Mine. Selection of this alternative would
mean no additional changes would be allowed at this time at the Stillwater Mine,
beyond those already permitted by DEQ and CNF through previous permitting
processes and decisions. Previous analyses and decisions were documented in
the 1985, 1992, and 1996 final EISs and their associated Records of Decision
and the 1989 Environmental Assessment and its associated Decision Notice.

Implementation of this alternative would not meet the purpose of and need for
the project. For example, under this alternative, SMC's need for additional
capacity for storage of ailings necessary for production to continue beyond 2003
would not be met. Also, the operational flexibility and long-term planning
sought by SMC in managing wastes would not be met. Although the No Action
alternative would not meet the purpdse of and need for the projec! its inclusion
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in the analysis is required by MEPA (ARM 17.4.601to 17.4.636) and NEPA (40
cFR ls02.l4(d)).

Alternative B - Proposed Action
SMC's proposal to change its mine waste management operation includes plans
for waste rock and tailings production, management, and disposal as well as

watdr management and disposal. The proposed changes are summarized below.
Figure S-2 shows the overall locations of the primary facilities comprising the
Proposed Action alternative. The application to amend Hard Rock Operating
Permit #001l8 (SMC 1996) contains detailed discussions of these aspects and
facilities.

In addition to changing SMC's mine waste management operation,
implementation of the Proposed Action would remove the limitation on daily
production (currently 2,000 tpd). If selected, SMC's Hard Rock Operating
Permit (#01 l8) would be based on an approved "footprint" of surface
disturbance, not a rate of production. SMC would be able to alter daily levels of
production to respond to changing conditions in the market. The amendment
discusses levels of production ranging up to 5,000 tpd. The proposed
amendment (Proposed Action) and all information related to this EIS are on file
with the DEQ and CNF (Beartooth District Office) for public review.

Waste Rock Production and Management
Currently, SMC is permitted to store waste rock in four areas. They are the
embankment of the existing tailings impoundment, a temporary storage area
above the tailings impoundment, a permanent storage area near the west mine
portal, and a permanent visual screening berm on the east side of the Stillwater
River. SMC proposes to expand the visual berm on the east side of the river
(which was previously permitted but not yet constructed) into a permanent east
side storage site for storage of an additional 17.5 million tons. The storage site
would be constructed in three stages and would occupy about 80 acres. The
facilities currently occupying this site would be relocated. The LAD irrigators
would be relocated to Stratton and Hertzler Ranch sites (this is discussed under
Water Management). Soil stockpiles, sedimentation/percolation ponds, and
water monitoring facilities would be relocated. Additional monitoring wells
would be added, as needed.

Tailings Management
To provide for additional capacity for tailings, SMC would construct a new
impoundment at the former Hertzler Ranch. SMC would operate the new
tailings impoundment in concert with the existing impoundment to maximize

s-13



Summary

operational flexibility. The Hertzler impoundment would occupy about 163

acres and be able to store approximately 15 million tons of tailings. The
embankment would be constructed in three stages several years apart.

Tailings would be pumped to the Hertzler impoundment through trvo buried 7.8-
mile long pipelines. Both pipelines would be double walled, constructed of 8-
inch steel pipe lined with an inner sleeve of HDPE. The pipelines would be
located in the rights-of-way for Stillwater County roads 419 and 420.
Additionally, process water would be reclaimed from the impoundment and
returned to the mill via another pipeline within the same right-of-way. Where
possible, SMC proposes to bury the pipelines below the frost line. However, in
some instances where the pipeline may not be buried below the frost line, such
as within the roadway, SMC will insulate the pipeline to prevent freezing using
the same technology currently being used on Alaskan pipelines.

Water Management and Disposal
As discussed underthe No Action alternative, SMC handles two primary waste
water streams at the Stillwater Mine. One stream is adit water, which is
groundwater intercepted by the mine workings. The second stream is process
and tailings water, which is the water used in the milling and concentrating
circuits and pumping of the tailings. Under this alternative, SMC would
continue to handle the water in these waste water streams differently.

Adit water from the mine workings is discharged at over 1,000 gallons per
minute (gpm). SMC treats, and would continue to treat, the adit water before it
uses or disposes of it. Treatment is primarily by clarification to remove fine
particulates. Following treatment, the water would be used for inigating
reclaimed areas, crop and pasture land; stabilizing soils; controlling dust; and
adding to the mill process as make-up water. During the winter, excess water is
disposed of in sedimentation/percolation ponds. During the growing season,
SMC would use an LAD system to inigate agricultural and reclaimed lands.

SMC proposes to add LAD systems at Stratton and Hertzler Ranches. A pipeline
buried with the tailings pipelines would transport the adit water to these sites. A
new LAD storage pond, which could contain up to 80 million gallons of water,
would be constructed at Hertzler Ranch. During the winter, excess adit water
would be routed to percolation ponds and the LAD storage pond.

Tailings/process water includes water used within the milling and concentrating
circuits, which contains low levels of reagents from the milling process.
Although the reagents pose no hazard to human health or the environment SMC
handles the water containing these reagents separately from adit water. Process
waters can also be used to slurry tailings to the Hertzler impoundment. In the
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tailings impoundments, water is either evaporated or reclaimed and pumped back
to the mill for reuse.

To facilitate reclaiming tailings water, SMC would construct a reclaimed water
pipeline between the mill and the Hertzler tailings impoundment. This l0-inch
steel pipeline would be constructed and buried in the same rights-of-way as the
tailings slurry pipelines. The pipeline would return tailings water from the
Hertzler impoundment back to a process water head tank above the concentrator
for reuse in the milline and flotation circuits.

Removal of Production Limit
In 1992, SMC received approval for an amendment to their Plan of Operations
and Permit No. 001l8 (DSL, DHES, and Forest Service 1992). That permit
amendment allowed SMC to increase production to a maximum level of
2,000 tpd or 730,000 tpy. SMC now proposes to have that limit on production
removed. The permit would be based on an approved "footprint" of surface
disturbance, not a rate of production. SMC would be able to alter daily levels of
production to respond to changing conditions in the market, as described under
the Proposed Action.

Roads and Traffic
SMC does not propose any modifications to existing or previously-approved
permit-related roads. Stillwater County roads 419 and 420 may be upgraded to
allow for installation of the buried pipelines within their rights-of-way. SMC
would negotiate an agreement with Stillwater County for these upgrades. The
agreement would constitute an amendment to SMC's Hardrock Impact Plan for
Stillwater Countv.

Workforce
Projections suggest that implementation of the Proposed Action would increase
employment at the mine to approximately 700 workers. Forly to 45 percent of
the additional workers (some combination of permanent employees and
contractors) are expected to be local residents. This increase would trigger a
revision to SMC's Hardrock Impact Plan.

Alternative C - Modified Genterline Expansion and
Hertzler Tai lings lm poundment

Under this alternative, SMC would expand the existing tailings impoundment
and construct a new impoundment at Hertzler Ranch. SMC also would then later
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construct a waste rock storage facility on the east side of the Stillwater River and
develop additional facilities for LAD. A system of pipelines would be
constructed to transport tailings and reclaim water. Pipelines would be
constructed in the rights of way of Stillwater County roads 419 and 420 for a
distance of 7.8 miles. The pipelines would carry slurried tailings water and adit
water from the mill and mine to the Hertzler ailings impoundment and the land
application system, respectively. Other pipelines would carr5r reclaim water
back to the mill. The LAD system would include four center pivot irrigators at
Heitzler Ranch and two inigators at Stratton Ranch. Figure S-3 shows the
distribution of the primary facilities comprising this alternative. The primary
facilities are described below.

. Implementation of this alternative would result in a smaller impoundment at
Hertzler Ranch than would be constructed under the Proposed Action
(Alternative B). This smaller impoundment would be29 feet shorter than the
Proposed Action's impoundment and less visible. Finally, the areal extent of
surface disturbance would involve about 129 acres, 34 acres less than what
would be involved underthe Proposed Action.

Selection and implementation of this alternative also would remove the
limiation on daily production (currently at 2,000 tpd). The permit would be

based on an approved "footprint" ofsurface disturbance, not a rate of
production. SMC would be able to alter daily levels of production to respond to
changing conditions in the markel as described under the Proposed Action.

Alternative D - Modified Centerline Expansion and

-

I

East Side Tailings lmpoundment
Under this alternative, SMC would expand the existing tailings impoundment
and construct a new impoundment on the east side of the Stillwater River. SMC
also would develop additional facilities for LAD at Stratton Ranch. Pipelines to
transport tailings water, adit water and reclaim water would be suspended across
the river or attached to the bridge. Pipelines would be constructed to carry adit
water to the Stratton Ranch for LAD as described in the Proposed Action.
Figure S-3 shows the distribution of the primary facilities comprising this
alternative. The primary facilities are described below.

This alternative would not fully meet the purpose of and need for the project. It
would only allow the placement of 15.9 million tons of waste rock and 13.3
million tons of tailings. Furthermore, the life of the project would be shortened
from 30 years to 23 years.

Implementation of this altemative would result in no development at Hertzler
Ranch. All new facilities would be Concentrated in the general vicinity of the
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Stillwater Mine and Stratton Ranch. This alternative would eliminate concerns

about the facilities atHertzler Ranch, including effects on the local aesthetics,

surface water, groundwater, aquatic resources, and properly values.

Selection and implementation of this alternative also would remove the
limitation on daily production (currently at 2,000 tpd). The permit would be

based on an approved "footprint" of surface disturbance, not a rate of
production. SMC would be able to alter daily levels of production to respond to
changing conditions in the market, as described under the Proposed Action.

Agency Mitigations
DEQ and CNF's decisions on the previous environmentalanalyses (1985

through 1996) required SMC to implement a variety of mitigation measures.

Many of these measures are ongoing or annual requirements. Consequently,
SMC must continue to implement them, regardless of the decision made on this
analysis. A summary of the mitigation measures required in the previous

decisions is included as Appendix C.

Through the analysis of environmental consequences, DEQ and CNF identified
additional mitigation measures relative to this proposed action or the action
alternatives discussed in this EIS. These measures are:

The agencies would require testing and monitoring of the
permeability of the clay liner or compacted base on which the

HDPE liner would be placed. If this testing showed that the
material does not meet the minimum permeability requirement of
lxl0-6 cm/sec, then additional clay material would need to be

brought in to reduce the permeability. The actual cost of obtaining
this material would vary depending upon how much materialwas
needed and how far it had to be hauled to get to the site, because this
affects the cost of purchasing the material and the amount of work
involved in transporting the material to and placing the material at

the site. SMC could also investigate other options of achieving the

desired permeability. There are too many variables to determine
what this cost might entail. If the monitoring showed that required
permeabilities were obtained, SMC would noot incur costs for
obtaining the additional clay material. No less restrictive method of
protecting ground water has been identified.

SMC would be required to monitor ground water at the Hertzler
Ranch to determine effects of seepage from the impoundment. The

agencies would require an additional mitigation measure based on
the results of the ground water monitoring. If ground water
monitoring at the Hertzler Ranch indicated that nitrates or other
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contaminants were migrating at concentrations that would cause
increases above the trigger level in the Stillwater River, SMC would
be required to conduct biological monitoring of periphyton and
macroinvertebrates above and below the site twice a year. This
mitigation measure, if implemented, would require SMC pay for
additional monitoring and testing. This type of monitoring and
testing costs approximately $30,000 per year. The number of years
of testing required would depend upon when ground water
monitoring indicated biological monitoring was necessary. The
additional monitoring would be required to comply with both
MMRA and the Montana Clean Water Act.

lf monitoring at Hertzler Ranch showed that groundwater qualit-v
exceeded nondegradation standards outside of the mixing zone then
SMC would be required to identi$, collect baseline data prior to
construction of the pipeline and Hertzler impoundment from, and
monitor nearby down-gradient residential wells that could
potentially be affected by seepage from the Hertzler impoundment.
SMC would be required to pay for the collection and testing of
water samples. Typical collection and laboratory costs for a single
sample range between $35.00 and $330.00 for nitrates and a full
range of the constituents specified in SMC's ground water
monitoring plan respectively. The total cost would depend upon
the number of wells being sampled. This sampling would ensure
that down-gradient water users would be identified and help
determine if their water supplies became contaminated as a result of
the Hertzler impoundment. If that occurred, then SMC would
provide replacement water sources as required under MMRA. No
less restrictive means of ensuring long term compliance is available.

SMC would be required to purchase a 250 kW backup generator to
ensure pipeline leak detection sensor function and operation during
power failures or partial power outages. This would cost SMC
approximately $50,000 to purchase and $32.00 per hour to operate;
it would take about 4 hours of pumping to vacate the tailings
pipeline. However, if a power outage resulted in undetected leaks or
ruptures of the pipeline, the cost of fines, penalties, and repairs
could potentially exceed that amount. SMC proposes to construct an
underground water storage reservoir at the 6400 foot level, however,
it may not be constructed immediately and it would take time for it
to fill up with enough water to provide sufficient volume to flush the
pipelines by gravity feed alone. There may also be times during
mine life when there was insufficient volume of water in the storage
reservoir. Therefore, there is no less restrictive means of ensuring
that the pipelines could.be flushed in the event of a rupture during a
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power failure although a smaller generator would be sufficient to
supply enough power to keep the leak detection system function.

If, after 2years, agency review of pipeline monitoring data resulted
in a decision to continue the monitoring of the tailings pipelines
every six months and the water pipelines annually, there would be a

continuing cost of monitoring the pipelines more frequently than
SMC might want to specifu. If the agency determined that pipeline
monitoring frequency could be reduced, costs to SMC would be

reduced slightly. No less restrictive means of ensuring pipeline
failure does not occur has been identified.

SMC, DEQ, and CNF would re-evaluate paste technology
applicability for use at the Stillwater Mine after 5 years of
operations. There would be some costs for engineering studies. If
the evaluation resulted in implementation of paste technology, there
might be increases in construction and operational costs over more

traditional mining and waste storage methods proposed under

Alternative B. Those costs cannot be estimated at this time. No less

restrictive means of providing a denser, and thus potentially smaller
impoundment, which also retains less water and can be reclaimed in

a shorter period of time has been identified. However, DEQ will
make this evaluation again when paste technology is re-evaluated'

SMC would be required to work with the Stillwater Valley Bighorn
Management Committee to explore options for mitigating indirect
impacts to bighorn sheep. The company's main involvement would
be attending meetings, developing mitigations, and implementing
those mitigations. SMC currently works with the committee as

required in their operating permit so no additional costs would be

incurred for attending the meetings. No costs of mitigation
implementation can be determined at this time because the plans

have not be developed; the costs are not expected to be substantial.
Furthermore, whether less restrictive means are available will be

evaluated before a mitigation is imposed.

The agencies would require SMC to replace creeping meadow

foxtail with a more palatable native species in the reclamation seed

mix for the LADs. There would be virtually no difference in costs to
SMC for implementing this mitigation measure.

SMC currently has a dust abatement program for the existing
impoundment. As mitigation, the agencies would require that
program be extended to the Hertzler or east side impoundments,
depending upon the alternative implemented. The dust abatement
program would be implemented whenever one of the impoundments

I
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was not in use as well as when both were inactive. This mitigation
would result in a slight increase in operating costs to keep both
surfaces wet. This mitigation would be required under the air
quality permit to comply with the Montana Air Quality Act.

l0) During final design development of the Hertzler tailings impoundmen!
SMC would be required to conduct stability modeling and analyses on
the Colorado Shale Unit for deep foundation failures. The agencies
would also require that a professional engineering geologist or
geotechnical engineer would obsewe the excavation of the Hertzler
Ranch impoundment foundation and bonow areas to determine if any
geomorphological features were exposed that would indicate ancient
mass failure. If such features were observed or if the modeling
indicated a potential for mass failure, then SMC would be required to
develop a plan for a detailed bedrock drilling program and analysis.
The plan would be subject to agency review and approval prior to
implementation. Necessary changes to the design of the impoundment
would be developed, reviewed and approved by the agencies, and
implemented to resolve any problems identified by the drilling and
bedrock analysis. There would be a slight increased cost for running
the additional stability modeling during final design ($2,000 to
$5,000). Since SMC typically has a professional engineer on hand
during construction for quality control purposes, there would be no
additional cost for the engineer to look for signs of mass failure. The
costs associated with drilling and bedrock analysis and any resulting
engineering designs and construction changes cannot be determined at
this time. This mitigation would confirm that the shale bedrock and
glacial till had not been affected by past mass movement and that the
glacial till would provide a suitable foundation for the impoundment.
This requirement would be required under MMRA and no less
restrictive means of ensuring that the impoundment would not be
subject to mass failure has been identified.

I l) The agencies would require SMC to develop incentives for employee
carpooling. This requirement is based on the need for minimizing the
potential for accidents on road segments in need of resurfacing.
Incentives could have varying costs to SMC depending upon what
SMC included in their plan and how many employees take advantage
of the incentives. These costs cannot be estimated at this time. This
analysis of restriction would be reevaluated when a plan is submitted
to the agencies. The need for this stipulation may be eliminated
through the Hard Rock Impact Plan.

12) The agencies would require SMC to extend the first lift of the
proposed Hertzler tailings impoundment to the full footprint so that the
outer slopes can be reclaimed once and not redisturbed during
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construction of the second lift. This could increase construction costs
of the embankment of the first lift by approximately $1.2 million, but it
would eliminate the need to reclaim that portion of the embankment a

second time under alternatives B and C (there would be no
impoundment at Hertzler Ranch under Alternative D). The cost for
stage two would be reduced by $ 1.2 and so there would be no net
increase in cost of constructing the impoundment Interim revegetation
of the first left as planned under Alternative B would mitigate visual
impacts and provide for slope stabilization, but the slope would be

redisturbed when the second lift was constructed and require
revegetation for a second time. There are no other ways to provide for
final revegetation of the outer slope of the first Iift and eliminate
redisturbance of the slope. SMC could investigate modiling the final
design so that there is no net increase in volume of borrow needed to
build the first lift out to the final footprint, it is anticipated that this
would reduce the height of the first lift which would be made upp in
the second lift; this could reduce the up front capital needed to
construct the first lift. This mitigation is more restrictive than that
proposed under Alternative B.

SMC specified in its revision application that the outer slopes of the
Hertzler impoundment and east side waste rock storage site would be

reclaimed with a mosaic of vegetation and rock. SMC did not specifr
how long the soiled and vegetated slopes would be. The agencies
would require a mitigation measure to speciff that revegetated slopes

rvould not exceed 150 feet in length before being intercepted by a
rocky zone. This rocky zone or armor would be placed asymmetrically
across the slope. This would not result in any additional costs to SMC
and is an extension of a mitigation for the existing required under the
1992 ROD on the 2,000 tpd EIS. This mitigation would be necessary

to ensure successful reclamation ofthese slopes, to reduce erosion, and

comply with MMRA.

SMC would be required to have a professional archeologist present

during construction of the pipeline and the embankments for the first
lift of the Hertzler impoundment when construction of these facilities
approaches identified and potential cultural sites. The archeologist
would be responsible for identiSring any cultural material that might
be exposed during construction. This would result in additional costs

of paying for those services. Current rates for a professional
archeologist range between $25.00 and $50.00 an hour; SMC would
also need to cover lodging and meals for the person hired for this
purpose. The total cost would depend upon on how long construction
took and on any needed mitigations. This restriction would be

required to comply with the various federal laws pertaining to cultural,

l4)

t
I
I
I
I
I

s-21



Summary

historic, and archeological resources. No less restrictive means of
protecting archeological resources has been identified.

Alternatives Considered But Eliminated
Several potential alternatives were considered for this analysis, but were dropped
from detailed study for various reasons. The alternatives are listed below along
witli the main reason they were excluded from further consideration.

Eighteen Tailings Facilities Sites First ldentified in
,| 985
Most of these sites were eliminated due to the same geotechnical or
hydrogeological concerns identified during the 1985 evatuation. Although three
were reevaluated during this analysis, they also were eliminated for the reasons

indicated below:

geotechnically unstable and shallow groundwater is present.

Tailings Impoundment. This option had serious environmental concerns
associated with it and too many technical challenges.

Stillwater Tailings Impoundment. The primary concem with the Horseman
Flats site is associated with the risk involved in pumping the tailings long
distances under high pressure. The potential for accidental discharge of
tailings is very likely over the operational life of the facility.

Another five potential alternatives were identified as part of this analysis, but
were eliminated as described below.

alternatives available, technical, environmental, and economical concerns
rendered this alternative unreasonable. The accessibility to the site during
winter would be restricted and any closure of the access road would
prohibit operational access to the tailings impoundment and water reclaim
system. To develop the required impoundment capacity, the required dam
would be almost twice as high as required at either the Beartooth or
Horseman Flats sites. This increases the risk of failure and the
consequences of a failure. The potential for accidental discharge of tailings
from the tailings transport pipeline also would be very likely over the
operational life of the facility.
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Dispose of tailings in the abandoned Benbow Mine. This alternative was
determined to be unreasonable because implementation would be

technically unfeasible. This alternative would require pumping tailings
from the Stillwater Mine up the Nye Creek drainage and over the 8,800-foot
high drainage divide, a vertical gain in elevation of more than 3,500 feet.
the pipeline would have to be placed on the surface rather than be buried.
During the course of operation, there would be a high probability that at
some point, the pipeline would fail resulting in discharge of tailings to the
environment. At this time, it is unknown if there is sufficient volume to
dispose of the tailings in existing underground mine workings because the
extent and condition of the underground workings is undefined.

Convert the tailings to paste and landfill or backfill the paste (slimes or
whole tailings paste). The agencies determined implementation of total
tailings paste backfill and landfill at the Stillwater Mine is not reasonable at
this time. This technology has only recently been implemented in a full-
scale, operational mode in other underground mines and critical issues

remain unresolved. Implementation of a total tailings paste backfill system
also would not eliminate the need for additional aboveground storage for
tailings. Construction of an overallpaste backfill system would generate a

comparatively large amount of new disturbances. Finally, the addition of
the paste backfill system would require a substantial financial investment.

Use of a thicker or second liner at the Hertzler Tailings Impoundment. No
substantive decrease in the potential for seepage to reach groundwater could
be demonstrated.

Use the centerline method to expand the existing impoundment along with a

new impoundment at Hertzler Ranch. The toe of the existing impoundment
would be pushed farther into the PMF flood plain, which was not
acceptable to the agencies.

Affected Environment
The project area is in Stillwater County, Montana, in the upper reaches of the
Stillwater River valley. The surrounding area is mountainous, relatively sparsely
populated and noted for its scenic beauty and recreational opportunities. The
Absaroka-Beartooth Wilderness lies about 1.5 miles south of the project area.

Yellowstone National Park lies approximately 25 miles to the south.

Surface water features in the project area are dominated by the Stillwater River.
All drainages from project area lands enter the Stillwater River. Surface water
quality in the Stillwater River Basin is generally good to excellent, reflecting the
relatively undeveloped state of the area. Groundwater resources comprise two
major aquifers; the unconsolidated alluvium/alluvial fan deposits of the
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Stillwater valley, and the fractured bedrock system. Groundwater in the bedrock
is mainly confined to openings, such as joints, faults, and shear zones.

Groundwater samples from monitoring wells show the water is generally of good
quality.

Thirteen vegetation types, as well as, disturbed lands that are barren have been

identified in the project area. They include stony grasslands, sagebrush

shrublands, skunkbush shrublands, drainage bottomlands, riparian woodlands,
ravine aspen-chokecherry, open forest/meadow understory, open foresUrocky
understory, douglas-fir forest, subalpine forest revegetated chrome mining
tailings, cultivated haylands, and disturbed lands.

The Stillwater valley supports a wide variety of wildlife. Three big-game
species occur regularly in the project area: mule deer, white-tailed deer, and

bighorn sheep. Black bear, mountain lions, and upland game birds also frequent
the project area and its surrounding environment. The U.S. Fish and Wildlife
Service has identified four threatened or endangered species that may occur in or
near the project area. They are the bald eagle, peregrine falcon, grinly bear, and
black-footed ferret. The Stillwater River and the West Fork Stillwater River are

considered substantial fishery resources by the Montana Department of Fish,
Wildlife, and Parks.

Air quality in the project area is very good. Monitoring stations show the annual
average of particulate matter is approximately 25 percent or less than the
ambient standard. The major sources of particulate and gaseous emissions
consist of mining activities, vehicle traffic (mining and residential), and

residential wood burning.

Stillwater County had a civilian labor force in 1996 of 4,135 individuals, with
an unemployment rate of about 6.2 percent. The major employer categories in
the county (in order of decreasing employment) are mining, retail trade,
governmen! manufacturing, and services. As of December 1997, SMC
employed 620 people, or about 16 percent of the Stillwater County labor force.
This level of employment represents about a 35 percent increase over the 460-
employee level projected in SMC's Amended Hard Rock Impact Plan of 1988.

SMC's 1996 property tax liability, including the smelter in Columbus and gross
proceeds tax, was approximately $1.8 million. Community services are

addressed by SMC's Amended Hard Rock Impact Plan in the jurisdictions of
Stillwater County, the town of Columbus, the Absarokee Rural Fire District and
school districts in Absarokee, Columbus, Fishtail, and Nye.

The Woodbine Campground and trailhead are heavily used during the summer
and fall months. These facilities are approximately 1.5 miles south of the SMC
mine. The lowest elevation access point to the Absaroka-Beartooth Wilderness
is located approximately 3.5 miles south of the mine and is a major point of
access to the wilderness area.
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Summ aty Comparison of Alternatives and
Environmental Consequences

Twenty-eight cultural resources have been recorded in the project area. Only
seven are partially in or near the area ofpotential effect and only four ofthese
are considered eligible for the National Register of Historic Places.

The alternatives considered in detail and the likely environmental consequences

of each alternative are summarized in Table $-l and Table $-2, respectively.
The Proposed Action would disturb approximately 251new acres for mine-
related structures in areas previously used for mining and agriculture, the most of
any of the alternatives, and Alternative D would disturb the fewest number of
acres.

Groundwater quality would be affected by localized increases in nitrates under
alternatives B and C, but Alternative D would increase nitrates only at the
Stratton Ranch location. Surface water quantities would experience a short-term
increase in runoff: the most for Alternative B, less under Alternative C, and least
under Alternative D. Surface water quality would experience minor degradation
in certain parameters, but no standards would be violated. This situation would
be essentially the same for alternatives B and C, but with slightly less effect
under Alternative D. Nitrate levels in the Stillwater River would increase

similarly under all alternatives, but would not violate any standard. There would
be a slight increase in runoff from waste rock from all alternatives.
Approximately 1.5 acres of wetlands (Waters of the U.S.) would be affected by
the pipeline route under Alternatives B and C, but Alternative D would affect
less than one acre because of shorter pipelines. Effects to Waters of the U.S.
would be mitigated through in-kind reclamation.

Air quality would experience slight increases in particulate matter, especially
during construction phases under all alternatives. Alternative C would have
lower dust levels during construction of the smaller impoundment at Hertzler
Ranch, and Alternative D would concentrate dust generation at the mine site.
Vegetation communities would be changed from the current mixture of native
and introduced (agricultural) species to a different community after reclamation .

Alterantive B would affect the largest acreage, and Alternative D the least

acreage. Wildlife habitat would be affected during the life of the mine, with the
greatest acreage affected under Alternative B, and the fewest under Alternative
C. Alternatives C and D would also affect about eight acres of bighorn sheep

range. Fish reproduction in the Stillwater River could be affected from increases

in sedimentation over the short-term. This phenomenon would be the same for
alternatives B and C, but slightly less under Alternative D.
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Social and economic effects would include approximately 424 new residents,
including 34 new school students, 45 new jobs created, and a continuation of tan
payments by SMC for an additional 30 years. The socioeconomic effects would
be the same for all action alternatives. Visual intnrsion by new facilities would
not violate visual quality objectives on National Forest system lands.
Construction noise would be created at all locations under all action alternatives.
Transportation increases from the project would increase the average daily trips
on Stillwater County roads 419 and 420 from 803 to 906, regardless of the
selbcted action alternative. Construction of the pipeline conidors would disrupt
traffic on the roads in the short-term. Pipeline construction would be similar for
alternatives B and C, but greatly reduced under Alternative D. No direct effects
would occur to cultural resounces, regardless of the action alternative selected.

Preferred Alternative
The agencies' preferred alternative is Alternative B, the Proposed Action, with
the variety of mitigations listed in the final EIS. Alternative B would result in
the construction of a second tailings impoundment at the Hertzler Ranch site,
construction of a 7.8-mile long pipeline corridor along Stillwater County roads
419 and 420 between the mill and the new impoundment construction of a waste
rock storage facility on the east side of the river across from the mill, additional
LAD sites at the Stratton and Hertzler ranch sites, and removal of the production
cap.
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Table S-1 Comparison of Alternatives Gonsidered in DetailI Altemative
Parameter A B CD

t8
l5
8

na
80

I
I
I
t
I
I
I
I
I
t
I
I
I
I
I
I

Waste Rock Production and Management
Capacity (tons)

Temp. & Permanent Storage Areasl
Completion of Existing Impoundmentr
Expansion of Existing Impoundment
East Side Visual Bermr
East Side Storage Site
East Stillwater Impoundment
Total

Areal Extent ofCoverage (acres)
Temp. & Permanent Storage Areas
Complete Existing Impoundment Embankment
Expansion of Existing Embankment
East Side Visual Berm
East Side Storage Site
East Stil lwater Impoundment
Total

Tailings Production and lllanagement
Capacity (tons)

Existing Impoundment (present day)
Existing Impoundment (additional)
Expansion of Existing Impoundment
Hertzler Ranch Impoundment
East Still water Impoundment
Total Capacity

Areal Extent ofCoverage (acres)
Existing Impoundment
Expansion of Existing Impoundment
Hertzler Ranch Impoundment
East Stillwater Impoundment
Total

Final Crest Elevations (feet)

Existing Impoundment
Hertzler Ranch Impoundment
East Stillwater Impoundment

Water l\Ianagement and Disposal
LADs (acres)

LAD storage ponds (acres)

Tail ings/Process water
Pon'cr Rcquirements (l\IW)
Roads and Traffic
Workforce (# employees)
I\tonitoring

Reclamation

Cunently-permitted disturbance (acres)
Existing Non-SMC disturbance2 (acres)

New SMC disturbance (acres)

Total disturbance (acres)

Bondins

1,630,000 1,630,000
1,755,000 1,755,000

naz na
386,000 na

na 17,886,000

l,630,000
I,755,000
2,660,000

na
ts,226,000

1,630,000
l,755,000
2,660,000

na
na

na na na 9.840.000
3,77r,002

l8
l5
na

l2
na

21,27t,000 21,271,000 I 5,885,000

l8
l5
na

na
80

na na na 72

l8
l5
8

na
na

45 ll3

I,900,000 I,900,000
l,600,000

na
na

I,600,000
na

I 5,000,000

t2l

1,900,000
l,600,000
4,850,000

I 0, I 50,000

ll3

I,900,000
1,600,000
4,850,000

na
na na na 4,940,000

3,500,000 l 8,500,000

45 45
na na

na 163
na na na 72

l 8,s00,000

45

8

129

l 3,290,000

45
8

na

45

5,lll
na
na

)A

2
evaporate/reuse

t2
no change

655
no change

no change

208 182

5,1 I I 5,175
5,036 5,007

na na

104

l7
evaporate/reuse evaporate/reuse

l6 l6
additionaltraflic additionaltraffic

700 700
program would program would

expand expand
revise accepted revise accepted plan

plan
255 255
t7t I1a

125

5,1 75

na
5,085

40
2

evaporate/reuse
l6

additional traffic
700

program would
expand

revise accepted plan

t04
t7

255
0
0 251 217

255
84

t
255

no change
678

increase
644 340

increase increase

Notes:
l. Placement of waste rock in the temporary and permanent storage areas, embankment to complcte thc existing tailings impoundment, and cast

side visual berm has been permitted by DEQ and CNF. No waste rock has been placed in the east side visual berm.. If an altemative with the
east side storage site or East Stillwater impoundment is selected, the east side visual berm would not be constructed. Instead, its capacity
would be absorbed into the east side storage site or East Stillwater impoundment.

2. Existingnon-SMCdisturbanceincludes80acresofpasturelandatHertzlerRanchandportionsoftheeastsidewherechrometailingswere
previously deposited. Neither ofthese locations has a cover ofnative species. ..
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n n Apri129,1996, Stillwater Mining Company (SMC) submitted an

\-f application to the Montana Department of Environmental Quality (DEQ) and

the Custer National Forest (CNF) to amend its operating permit (#001l8). In its
application, SMC proposes to change its mine waste management operation. The
changes include:

constructing and operating a new tailings impoundment about 7.8 miles
northeast of the mine site, which also is 2 miles northeast of Nye, Montana;
installing a system of pipelines along Stillwater County roads 419 and 420
connecting the new tailings impoundment to the mine's mill and tailing
reclaim circuit;
expanding the waste rock storage area on the east side of the Stillwater River
across from the mine;
relocating the Land Application Disposal system (LAD) from the east side of
the Stillwater River to the Stratton Ranch (1.5 miles northeast of the mine
along Stillwater County Road 419), Hertzler Ranch, or both; and

removing the 2,000 tons per day (tpd) restriction on ore production. (Having
no restrictions on processing allows SMC to expand its ore production to
match the capabilities of mining and milling equipment. The average rate is

expected to be around 3,000 tpd, but it may peak as high as 5,000 tpd
occasionally.)

The new tailings impoundment would be on the former Hertzler Ranch, which is

owned by SMC. The pipelines would be located in the right-of-way of the county
roads and the waste rock storage area would be primarily on patented mining
claims. With implementation of the amendment, the areal extent of new
disturbance created by SMC's activities would increase by 251acres and the
permit area would increase by 1,112 acres. If the amendment is approved, the

permit area would encompass a total of 2,452 acres and permitted disturbance
would increase from 255 acres to 678 acres.

1.1 Purpose and Need
The purpose of SMC's proposed action is to permit a flexible and integrated waste

management plan to provide for the long-term management and disposal of
tailings, waste rock, and other wastes generated by the Stillwater Mine. SMC
needs to implement the proposed action because its current tailings impoundment
will reach its capacity in 2003. The proposed action would increase SMC's
capacity for storing tailings and waste rock by almost l5 million tons and
17.5 million tons, respectively, and would allow the Stillwater Mine to operate for

l-l 1.1 Purpose and Need
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about another 30 years at an average production rate of3,000 tons per day or as

long as 50 years at an average production rate of2,000 tons per day. The
proposed action also would give SMC some flexibility in its operations to respond
to changing market values for its product which it does not have cunently (this
flexibility is discussed in more detail in the description of the Proposed Action
Altemative presented in Chapter 2).

1.1.1 Supply and Demand for Platinum/Palladium
Platinum and palladium (platinum group metals) are important to indushial and
defense technolory. Additionally, the United States Government has classified
them as Strategic Metals. Platinum is used primarily as a catalyst in pollution
conhol devices. Palladium is used primarily in space age electronics
micro-circuity, as a catalyst in the chemical industy, and in dental alloys.

Demand for platinum and palladium is growing. Platinum has a worldwide I

demand of about 4.7 million troy ounces annually @ngineering and Mining
Journal 1996). As the European countries implement the use of automotive
catalytic converters, the demand for platinum is expected to increase substantially.
Worldwide demand for palladium is about 5.9 million boy ounces annually. The
U.S. demand for both metals is about one-half of the total worldwide demand.

Historically, the Republic of South Africa and Russia have supplied the worldwide
demand for platinum and palladium. The Stillwater Complex, which is the
primary source of platinum group metals (PGM) ore at the Stillwater Mine, holds
the only significant primary source of platinum and palladium outside South
Africa and Russia. SMC's mining claims extend for more thm27 miles along the
Stillwater Complex. As of December 31, 1997, proven and probable reserves of
ore atthe Stillwater Mine were estimated at almost l8 million tons (Gilbert 1998,
pers. comm.). Data also suggest at least another 19 million tons of mineable ore
exist at the Stillwater Mine (Gilbert 1998, pers. comm.).

Currently, the Stillwater Mine can supply about five percent of World's annual
demand for PGII4 but only a portion of the U.S. demand (about 6 percent of the
total amount of PGM the U.S. imported in 1997). Sources of the platinum
imported during 1997 were South Africa (60 percent), Russia (10 percent), the
United Kingdom (10 percent), Germany (5 percent) and other countries
(15 percent). Sources of imported palladium in 1997 were Russia (47 percent),
South Africa (22 percent), the United Kingdom (10 percent), Belgium (8 percent),
and other countries (13 percent). The current political situations in South Africa
and Russia and the increasing demand for these strategic metals suggest demand
for Stillwater ore may incrcase.
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1,2 Histoly of Project
SMC operates an underground platinum/palladium mine in Stillwater County,
Montana (Figure 1-1). Current permits allow SMC to produce ore at an average
rate of 730,000 tons per year (tpy) or 2,000 tpd. At the mine's mill, SMC
upgrades the ore by crushing, grinding, floating, and drying to a concentrate.
This concentrate is then shipped by truck to a smelter and base metal refinery
(BMR) in Columbus, Montana, for further upgrading. From the BMR, SMC
ships the BMR product to Belgium for final refining.

Every 100 tons of ore fed to the mill generates 99 tons of tailings. These tailings
are pumped from the mill to an underground sand plant where the sand

component is separated from the slimes (the smallest fraction of tailings). About
58 percent of the tailings are used as backfill in mined out stopes. The slimes
and whatever sands cannot be used as backfill are pumped to the tailings
impoundment. This impoundment was designed to hold 3.5 million tons of tails
when lined to the 5l I l-foot level. At present rates of production, the
impoundment will reach its design capacity in 2003.

SMC's original plan of operations was approved after completion of a Final
Environmental Impact Statement (final EIS) in 1985. The current proposal, if
approved, would be the tenth amendment to the original plan of operations and
permit. The previous amendments are:

Location of Stillwater Mine and Hertzler Ranch
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001 - Approved and permitted June 30, 1986. This amendment relocated
mine and mill facilities. No increase in permit area or disturbed area
resulted.

002 - Approved and permitted September 8, 1986. This amendment
allowed excavation of a sand borrow area in the existing permit alea.
The disturbed area has been reclaimed.

.903 - Approved and permitted January 8, 1987. This amendment allowed
excavation of a second sand borrow area within the permit area and

the disturbance has been reclaimed.

004 - Approved and permitted February 24,1987. This amendment
relocated the southern portion ofthe tailings impoundment toe dike to
higher ground along Mountain View Creek on previously-disturbed
land within the permit area.

005 - Approved and permitted March 2,1989. This amendment was the
fint major amendment since the original permit was issued. It
increased the permit area to 1,158 acres and permitted mining on the
east side of the Stillwater River. The total allowable disturbance was
increased by 72 acres.

006 - Approved and permitted July 21, 1989. This amendment allowed
constnrction of a temporary sand slurry pipeline connecting the east

and west sides of the mine area. No increase in permit area or
disturbed area resulted.

007 - Approved and permitted November 15, 1990. This amendment
allowed constuction of the three Stillwater Valley Ranch percolation
ponds and four monitoring wells. The permit area was increased

27 acres. The total allowable disturbance was increased by 7 acres.

008 - Approved and permitted on September 23,1992. This amendment
allowed production to increase from 1,000 tpd to 2,000 tpd. It also
approved some expansion of support facilities, such as waste dumps,
the mill, and the ailings impoundment

009 - Approved and permitted February 28,1996. This amendment
allowed the construction of an underground connection between the

east and west mining areas. No incrcase in permit area or disturbed

area resulted.

Additionally, a minor amendment was approved to relocate the 5900 adit
southward onto private land in order.to reduce the visual effects due to
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development. The permit area was increased 48 acres and the total allowable
disturbance was increasedby 2 acres.

Currently, the total permit area is 1,340 acres and 255 acres are permitted for
disturbance. However, only 120 acres have been disturbed by mining and

exploration.

1)

2)

3)

4)
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1.3 Decisions to be Made
The Director of the DEQ and the Supervisor of the CNF must make a decision on

SMC's request to amend its permit. This decision will be documented in a Record

of Decision (ROD). The process will lead to one of the following possible
decisions:

approval of the proposed action amending the existing permit/plan of
operations,

approval of an agency altemative to the proposed amendment,

approval ofeither the Proposed Action or an agency alternative subject to
identified mitigation measures, or

denial of the proposed amendment (DEQ) or request for revision (CI.IF).

originates from the Montana Metal Mine Reclamation Act (MMRA)
and Montana's water quality and air quality statutes. In addition,
since 1982 DEQ and the courts have interpreted the Montana
Environmental Policy Act (MEPA) as supplementing the basis upon
which an operating permit under MMRA can be conditioned or
denied. This means that DEQ may also deny or modify the mine
operating permit under MMRA in order to avoid or mitigate an

impact that would significantly degrade the human environment. The
operator then has the option of revising the plan.

Operation or an amendment to a Plan of Operation (36 CFR 228,

Subpart A). This finding is based on numerous court cases. If a
proposed Plan of Operation or amendment to a Plan of Operation
(amendment) is found to conflict with regulation, policy, or federal

law, the Forest Service must noti$r the operator or claimant that a

revision of the proposed Plan of Operation or amendment is required.
The operator or claimant then has the option to either modiff the Plan

t-5 1.3 Decisions to be Made
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of Operation or amendment and resubmit it for approval or withdraw
the Plan of Operation or amendmenL

The proposal or an agency alternative, if approved, must comply with all
applicable federal and state air and water quality laws and regulations.
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1.4 Agencies' Roles and Responsibilities
The DEQ and Forest Service are the lead agencies for this Environmental Impact
Statement (EIS). As discussed above, the Director of the DEQ and the Supervisor
of the CNF are the officials responsible for making a decision on SMC's proposed

amendment. A December I l, 1989, Memorandum of Understanding (MOU)
between the State of Montana and the USDA Forest Service provides for the
preparation ofjoint environmental analyses and the sharing of information,
personnel, and funds. Each agency's role and responsibilities are described below.

1.4.1 Montana Department of Environmental
Quality

DEQ oversees mining within the State of Montana. The DEQ's responsibilities
originate from several acts and their implementing regulations. They are the

Montana Metal Mine Reclamation Act (MMRA), Montana Environmental Policy
Act (MEPA), Public Water Supply Act, Air Quality Act and Water Quality Act
(WQA). These are summarized below.

1.4.1.1 Montana Metal Mine Reclamation Act
DEQ administers the MMRA, under which SMC has applied for an amendment to
its operating permit (#001l8). The MMRAos purpose is to ensure the usefulness,

productivity, and scenic values of all lands and surface waters involved in mining
and exploration receive the greatest reasonable degree ofprotection and the lands

are reclaimed to beneficial uses. The act and its rules set forth the steps to be

taken in the issuance of an operating permit for and the reclamation of the
applicant's proposed mine expansion.

A finding ttrat the mining or reclamation plans would violate laws administered by
the DEQ would be grounds for DEQ to deny the permit amendment. A permit
also may be denied if a person or any firm or business association of which that
person was a principal or contolling member has forfeited a bond or failed to
reclaim an operation within two years after completion or abandonment of
operations on any segment of a permit arca, unless otherwise specified by the

DEQ. SMC has not forfeited any bonds under the MMRA and has not failed in
its reclamation obligations.

1.4 Agencies'Roles aadResponsibllities l-6
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The DEQ also determines reclamation bonding under MMRA. Reclamation

bonds are determined by computing costs to the State of Montana and CNF for
reclaiming a site should the operator default. The State of Montana is required to
review the amounts of bonds for all active and permitted mines at least every five
years. If a bond is determined to be insufficient the company is required to
submit the additional amount. SMC's current bond for the Stillwater Mine is
$3,174,000.

If this amendment is approved, the additional bond would be calculated using the

specifications, stipulations, and mitigation measures of the approved amendment.

The bond would include such costs as long-term maintenance of management
practices, such as percolation ponds and diversion ditches, demolition of buildings

and other structures, earth movement and soil replacement, seedbed preparation

and revegetation. Bond must be submitted before the proposed amendment could

be permitted.

A newly-approved hardrock operating permit or revisions to an approved permit

cannot be implemented until several other associated permits and plans have been

approved. This includes any new or revised water discharge or air quality permits

regulated by DEQ and other permits or approvals required by other state or
federal agencies, such as a 404 dredge and fill permit from the U.S. Army Corps

of Engineers and a revised Hard Rock Impact Plan that has been approved by the

Hard Rock Impact Board and the affected local governments.r

1.4.1.2 Montana Environmental Policy Act
Procedures governing state decision-making processes on state, federal' and

private lands in Montana are defined in administrative rules implementing MEPA.

If any action taken by a state agency may "significantly affect the quality of the

human environment," this law requires the preparation of an EIS. The DEQ has

determined that an EIS is appropriate for this project. This EIS has several

purposes:

environmental design arts in planning and decision-making;

conditions, stipulations, or modifications to be made part of a proposed

action;

The proposed action triggers a revision in SMC's Hard Rock Impatt Plan because the proposed employment level of 700

vorkers t,ould exceed I 5 percent of the enployment level of 525 vorkers projected in its I 988 plan amendntent.

l-7 1.1 Agencies' Roles and Responsibilities
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It ensures the fullest appropriate opportunity for public review and comment
on proposed actions, including alternatives and planned mitigation; and

It examines and documents the effects of a proposed action on the quality of
the human environment and provides the basis for public review and

comment

1.4.1.3 Water Quality Statutes
The DEQ is responsible for administering several water quality statutes, including
the Public Water Supply Act and the WQA. The DEQ also administers several
sections of the federal Clean Water Act pursuant to an agr€ement between the
State of Montana and the Environmental Protection Agency (EPA). The State of
Montan4 through the DEQ, has been delegated authority for administering the
Nonpoint Source Pollution Program, National Pollution Discharge Elimination
System (NPDES), and Water Quality Standards.

The WQA provides a regulatory framework for protecting, maintaining, and

improving the quality of water for beneficial uses. Pursuant to the WQA, the

DEQ has developed water quality classifications and standards and a permit
system to control discharges into state water. Mining operations must comply
with Montana's regulations and standards for surface and ground waters. SMC
cunently holds a Montana Pollution Discharge Elimination System (MPDES)
permit (MT-0024716) for discharge of excess adit water into the Stillwater River.
This permit was revised on July 6, 1998 as part of the required 5-year permit
revieVrenewal process.

DEQ also administers two other water-related permits SMC will need to obtain for
the proposed project. They include the storm water discharge general permit and

short-term exemption from Montana's surface water quality standards (3A
authorization). Together, these permits will protect state waters from degradation
associated with the constuction of components of SMC's proposed project.

1.4.1.4 Air Quality Statutes
DEQ administers the Clean Air Act of Montana. A facility must obtain an air
quality permit prior to construction or change in operation unless a permit is not
required pursuant to Adminishative Rules of Montana (ARM) 17.8.705. The
owner or operator of a new or altered sourice for which an air quality permit is

required shall install on the new or altered source the macimum air pollution
control capability that is technically practicable and economically feasible, except

that Best Available Control Technology (BACT) shall apply. The applicant must
also demonstate that the project would not violate Montana or Federal Ambient
Air Quality Standards.

I
T

I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I

1 .4 Agencies' Roles aad Resp onsibtlities l-8



t
t

Chapter 1 - Punose and Need

I
I
I
I
I
I
t
I
I
t
I
I
I
I
I
I
I

SMC operates the Stillwater Mine under an air qualif permit issued by the State

of Montana on April 17,1997 (Air Quality Permit #245947). This permit limis
SMC's mining and processing of ore to 730,000 tons per year and a maximum of
3,500 tons per day. Currently, SMC has applied for an alteration to its permit

that would increase the rate of mining and processing of ore to 1,825,000 tons per

year and a maximum of 5,000 tons per day (see Appendix E).

1.4.2 USDA Forest Service, Guster National Forest
The CNF administers SMC's current plan of operations, which conelates to the

State's operating permit, and any amendments or revisions to the approved plan

under the Forest Service's authority to regulate all activities and uses of National
Forest System lands. Additionally, the Forest Service's policy is to encourage the

exploration, developmen! and production of mineral resources on National Forest

System lands open to mineral entry as directed by Congress via the 1970 Minerals
Policy Act. The following sections summarize the primary direction for the

CNF's regulation of SMC's Stillwater Mine.

1.4.2.1 Custer National Forest Lands and Resource
Management Plan

According to its 1986 Land and Resource Management Plan, the CNF must

consider how other resources and impacts from mining would be mitigated to the

extent possible through standard operating procedures. Additionally, the CNF can

prescribe mitigation measures to the Plan of Operations as necessary to manage

key surface resources. Mineral development will not be precluded by these

resource concerns within legal constraints. Efforts will be made to avoid or
mitigate resource conflicts. If the responsible official determines that conflicts
cannot be adequately mitigated, she/he will resolve the conflict in accordance with
the management goal and, if necessary, in consultation with affected parties

(Forest Service 1986a, page 58).

The area under consideration for SMC's proposal falls within Management Area
E, which emphasizes the exploration, developmen! and production of mineral
resources (Forest Service 1986a). The CNF's Land and Resource Management

Plan (Forest Plan) did not analyze site-specific actions, such as SMC's current

proposal. However, as an integrated management plan, it evaluated various

alternatives for managing the Forest as a whole for a l0- to l5-year period. The

Record of Decision (ROD) for the Forest Plan clearly states a site-specific projecl
such as SMC's current proposal, must undergo additional analysis under the

National Environmental Policy Act (NEPA). This EIS documents this analysis.

r -9 1.4 Agencies' Roles and Responsibilities



1.4.2.2 Organic Administration Act of {897
In 1 89 1, Congress granted the President the authority to establish forest reserves
(national forests) from the existing public domain lands. In the Organic
Administration Act of 1897, Congess designated the purposes for the
establishment of national forests and provided for their protection and
management These purposes were to improve and protect the forest within the
national forests, or for the purpose of securing favorable water flows, and to
fumish a continuous supply of timber for the use and needs of the citizens of the
United States. However, it was not the purpose or intent of these provisions to
authorize the inclusion of lands more valuable for their minerals or for agricultural
purposes than for forest purposes (16 USC $ 475). Thus, the Organic
Adminisration Act does not allow the CNF to unrcasonably circumscribe or
prohibit reasonably necessary activities under the Mining l-aw of 1872 that are

otherwise lawful.

1.4.2.3 36 CFR 228, Subpart A - Locatable Minerals
These regulations set forth the rules and procedures through which use of the
surface of National Forest System lands can occur in connection with operations
authorized by the United States' mining laws. These laws confer a statutory right
to enter public lands to search for minerals. Because the Forest Service must
abide by the mining laws, it developed its regulations for locatable minerals to
ensure mining-rclated activities are conducted in a manner that minimizes adverse

environmental effects on National Forest System's surface resources.

1.4.2.4 National Environmental Policy Act
The National Environmental Policy Act of 1969 (NEPA) declares a national
environmental policy and promotes consideration of environmental concems by
federal agencies. Procedures and regulations issued by the Council on
Environmental Quality (CEQ), as authorized underNEPA, direct implementation
of NEPA by federal agencies. The CEQ's regulations are promulgated at 40 CFR
Parts 1500-1508. Additionally, the Forest Service's regulations pertaining to
implementation ofNEPA and CEQ regulations are contained in Chapter 20 of the
Forest Service Handbook 1909.15 @nvironmental Policy and Procedures). To
meet its requircments under NEPA and its Forest Plan, the CNF has prepared this
EIS in cooperation with DEQ.
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1.5 Permits and Approvals Required from Other
Agencies

In addition to approvals by the DEQ and CNF, several additional secondary
permits, approvals, and consultations with other federal, state, and local agencies
must be obtained before SMC could implement the changes proposed for its mine
waste management operation. These additional permits, approvals, and
consultations are identified and described in Table 1-1.

1 - 1 1 1.5 Permits & Approvals Required from Other Agencies



U.S. Fish and Witdlife Service (UFWS)

Biotogical Opinion @ndangcred Species

Act 50 CFR 402)

USDA Forest Servicc

Plan of Operation

401 Certification (Montana Water

Quality Act)

Montana Pollution Discharge
Elimination System (MPDES) Permit

DEQ Hardrock Mining Permit (Metal
Mine Reclamation Act)

Storm Water Discharge Gencral Permit

Short-term Exemption from Montana's
Surface Water Quality Standatds (3.A

Authorization)

State Historic Preservation Ollice
Historic Resources Consultation
(National Historic Preservation Act)

Hard Rock Impact Plan

Stiltwater Conservetion District
3 l0 Permit (Montana Natural Streambed

and Land Preservation Act

Stilhvater County Road Departmcnt

Application to Perform Construction
Work in a Right-of-way

Stillwater County Sanitarirn
Floodplain Development Permit

Table 1-1 Permits, Licenses, and Required for the Stillwater Amendment

To ensure aetions taken by federal agencies would notjeopardize the
continued cxistence ofthreatened and endangered species or result in the
desruction or modification of critical habitat. The CNF must consult with the
FWS who isues its Biological Opinion following revieru of a Biological
Assessmcnt submitted by the CNF.

To cnsurc design, operation, closurc, monitoring, and bonding of mining
operations result in adcquate reclamation frrr post-mining use. Coordinate
with DEQ and other appropriate agencies.

U.S. Army Corps of Engineerc

Section 404 Nationwide Pcrmit (Clean To control the discharge of dredged or fill material into waters of the U.S.,

WaterAct) including wetlands.

Department of Environmcntal Quality @EQ)
To certiS that any activity requiring a Federal license or permit that may
result in any dischargc into State watcrs would not cause or contribute to a
violation of State surface warcr quality standards

To authorize SMC to discharge water from the Stillwater Mine's adits to the
Stillwater River and groundwater adjacent to the Stillwater River. SMC's
cunent MPDES permit (MT4024716) is in the renewal proc€ss.

To ensure design, operation, closure, monitoring, and bonding of mining
operations result in adequate reclamation for post-mining use. Coordinate
with the CllF and other appropriate agencies.

To prcvent thc degradation ofstate waters from pollutants, such as sediment,
industrial chemicals or materials, heavy metalq and petroleum products.

To allow for short-term increases in surface water turbidity during
construction. Montana Department of Fish, Wildlife, and Parks (MDFWP) is

consulted on this authorization.

To obtainjoint approval by land-managing agcncies and concurrencc by the
Stats Historic Prcservation Office (SHPO) bcfore agenry approval; reviewed
by the Advisory Council on Hi$oric Preservation

Stillwater County and Herd Rock Impact Board
To identiS and mitigate future financial impacts in Stillwater County
associatcd with the Stillwater Mine.

To protect and preserve streams and rivers in their natural or existing state.

Application processcd in consultation with the MDFWP.

To permit construction of the pipeline along County roads 419 and 420.

To restrict floodplain areas to uses that will not be seriously damaged or
Drcsent a hazard to life if flooded.

Note: More information on the permits, licenses, and approvals identifrcd on this table is contained in previous pcrmitting
documcnts, including the 1985, 1992, and 1996 final EISs and the 1989 EA (see Appendix A for additional
descriptions of these documents).
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1.6 MEPA/NEPA Process, including Tiering
The National Environmental Policy Act (NEPA) and Montana Environmental
Policy Act (MEPA) are Federaland State laws that direct the CNF and DEQ,
respectively, to disclose the effects of proposed activities on Federaland State

lands to the public and officials making decisions conceming the proposal.

The NEPA/IvIEPA process began when SMC proposed to amend its current
operating permiVplan of operations. The agencies sought public input to help
identify environmental issues and concerns through the process called "scoping."
Scoping activities for this project included mailing a scoping document to parties

interested in or potentially affected by the proposal, holding a public meeting in

Absarokee, Montana, on September 24,7996, and receiving the public's
responses.

In addition to public scoping, the agencies reviewed SMC's proposal for
"completeness." The purpose of this review was to ensure the information
contained in the proposal is adequate to complete the agencies' environmental
analysis under MMRA and to identify additional information needed to complete
an environmental analysis under MEPA. The environmental analysis phase of the

NEPAA4EPA process began after the proposal was declared "complete" on
January 28,1997.

The regulations implementing NEPA and MEPA encourage tiering in EISs.
Tiering is the process of referencing information presented in other previously-
prepared NEPAA4EPA documents, such as EISs, to minimize repetition. This
EIS is specifically tiered to the documents identified in the following section.

1.6.1 ldentification of Related Environmental
Documents

Several environmental analyses have been prepared for the Stillwater Mine. They
include the EIS prepared for the original operating permit/plan of operations and

EISs and an environmental assessment (EA) prepared in support of amendments to
that permiVplan of operations. This EIS is specifically tiered to the following
environmental documents:

Final Environmental Impact Statement, Stillwater Project, Stillwater Counfr,
Montana. Prepared by the Montana Department of State Lands and USDA
Forest Service, CusterNational Forest in 1985.

Preliminary Environmental RevieilEnvironmental Assessment (PERIEA),
Stillwater Project East Side Adit Development. Prepared by the Montana
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Departnent of State l-ands and USDA Forest Service, Custer National
Forest in 1989.

TPD, Application to Amend Plan of Operations and Permit No. 00118.

Prepared by the Montana Departnent of State Lands, Montana Deparfinent
of Health and Environmental Services, and USDA Forcst Service in 1992.

>' Final Environmental Impact Statement for the Stillwater Mining Company
Underground Valley Crossing and Mine Plan. Application to Amend Plan of
Operations, Permit No. 00118. Prepared by the Montana Deparbnent of
Environmental Quality in 1996.

Appendix A contains a synopsis of each of these four documents. The documents
are available for review at DEQ's offices in Helena and the Beartooth Ranger
Disnict's office in Red Lodge.
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This chapter covers fir'e primar)'topics. First, it describes the process used to
I obtain the public's concerns and identifies the issues raised by the public.

Then, it describes the process used to develop the alternatives considered in this
analysis. Third. it describes the project alternatives anal5,zed in detail. The
specific features of these altematives are fully described. Fourth, it identifies
each altemative dropped from detailed consideration and briefly describes the
reasoning for the exclusion. Finalll', it summaril5' presents, in comparative form,
the components and environmental effects ofthe alternatives anal],zed in detail
and identifies the agencies' preferred altemative.

2.1 Public Participation
2.1.1 Scoping

DEQ and CNF consider public participation a crucial component in defining the
scope of the environmental anall'sis presented in this EIS. Consequentll', the
agencies rvorked to ensure the public u'as informed about SMC's proposal and
the opportunities available for participating in the environmental process.

The agencies first informed the public of SMC's proposal s'hen the5' mailed the
project's Scoping Document to potentiallf interested or affected persons on
August 27,1996. This document described SMC's proposal, the agencies'
responsibilities, and the penniuing and environmental impact anall'sis process.
It also requested scoping comments b1' October 3I,1996.

After release of the Scoping Document, additional public notices and activities
occurred. Nervs articles about SMC's proposal appeared in local and regional
ne\\rspapers during the rveek of September l, 1996. A Notice of Intentto prepare
an EIS rvas published in the Federal Register on September 19, 1996.
Subsequently, the DEQ and CNF held a public scoping meeting in Absarokee on
September 24,1996.

As a result of the September 24 scoping meeting, SMC offered to host public
field trips to provide information to interested individuals. Trvo field trips rvere
held on November 14 and 15, 1996. Fift5' individuals attended these trips.

Finally, DEQ and CNF have been keeping the public informed of the analysis'
status through periodic nervsletters. Tu'o nex,sletters have been distributed to

2-l 2.1 Public Participation
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date. The first nervsletteE issued in March 1997, summarized the results of
public scoping. It also identified the issues DEQ and CNF defined in response to
comments received during the scoping period. The second nelsletter, issued in
September 1997, described the results of DEQ and CNF's selection of the third-
party contractor and presented the team responsible for assisting in the
preparation ofthe EIS.

2.1.2 Review of Draft EIS
ln mid-March 1998, the draft EIS rvas distributed to the public. The distribution
list included the agencies, companies, organizations, and individuals that had
expressed an interest in the project during scoping. It also included several
agencies and elected officials to rvhom DEQ and CNF commonly send EISs.

The draft EIS nas available forpublic revierv and comment from March 20,
1998, through May 19, 1998. DEQ and CNF encouraged ret'iervers to submit
rvritten comments on the document during this period. In addition, DEQ and
CNF held a public open house and hearing on the draft EIS on April 28, 1998, to
answer questions and provide the public rvith the opportunitS'to submit written
and verbal comments in person.

Reviervers ofthe draft EIS submitted a variety of comments. Most of the
comments were contained in 45 letters. However, eleven individuals provided
verbal comments at the public hearing. Overall, the comments focused on the
nine issues identified in the draft EIS (Section 2.2,1) and the MEPA/NEPA
process. Appendix B contains a summary of the comments received on the draft
EIS, and DEQ and CNF's responses to those comments.

Those comments and responses resulted in numerous changes throughout the
document. Quite a ferv of those changes were editorial in nature-spelling
errors, making numbers consistent throughout the document, correcting titles or
adding missing features on figures, and so on. Additional acronl'rns tvere added
to the glossar5' and preface. Chapter I had only minor corections. [n Chapter 2,
additional information was added to the issues not considered furttrer and the
description of reasonable altematives was provided along with regulatory
citations throughoutthe chapter. A description of an experimental paste backfill
that SMC has recently initiated has been included as well as a brief description
of SMC's recently renewed MPDES permit and additional information on some
proposed facilities such as the pipeline system, power requirements and
monitoring are provided. Estimated reclamation bond amounts for each action
altemative have been calculated and included. Twelve new agency mitigations
are described. The discussion on paste backfill and landfrll in the altematives
considered but dismissed section and the rationale for dismissing some
altematives has been expanded. The zoning petition has been added as a project
considered not reasonably foreseeable because the agencies do not know what
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the outcome of the petition rrould be. Table 2-4 has been expanded to more
fullt' shox'the differences betu'een the ent ironmental consequences of
in-rplementing altematives A through D.

In Chapter 3, additional information focused primarill' on water resources
including precipitation data, flou' data for Stilln'ater River and several springs,
surface and ground rr'ater qualif' data, the recentll, revised MPDES pemrit,
s'ater rights, characteristics of the deposited materials at the Heftzler Ranch.
Other changes included better defining civilian labor force numbers, identiff ing
the maximum credible earthquake, and clariff ing rvhich cultural sites u'ere in
closest proximity to proposed facilities and incorporating the results of SHPO
evaluation of identified cultural sites.

The greatest amount of changes in Chapter 4 occurred in Water Resources
including anall'ses relatit'e to MPDES pemrit limitations (loading rates. mixing
zones). clarification on the HELP model, additional modeling of surface and
ground s'ater qualitf impacts (LAD. inipoundment and rvaste rock storage site
seepage), impacts on flols, impacts on persons n'ith s,ater riglits, and impacts
from a potential pipeline rupture. Other changes include a discussion on indirect
impacts to bighom sheep, information on the diffi.rser for discharging u'ater into
the Stilln'ater River, information regarding the proposed zoning petition, and a
nerv section on regulatorl'restrictions on the use private propertl' (the applicant's
private propertl).

Several nerv appendices, in addition to that containing the comments and
responses, have been included to provide additional details not included
elsen'here. These include a listing of previousll'permitted mitigation. rvater
balance calculations, the biological evaluation in addition to the biological
assessment, and a technical appendix containing information on paste and cost
calculations for various alternatives considered as *'ell as those dismissed.

2.2 lssue ldentification and lssue Statements
DEQ and CNF revierved and analyzed the comments they received during the
scoping process. Public response to SMC's proposal included 52 letters and

about 20 phone calls. Additionally, six people visited the Beartooth Ranger
District's office in Red Lodge.

The agencies' process for identifying issues involved three overall steps. First
specific comments \\rere arranged into groups of common concems. Next, a
primarS'issue statement was prepared for each group of comments. Finally, the
issue statements \\'ere evaluated for applicabiliq'to this MEPAAIEPA analysis.

The analysis of comments initially identified 11 issues. Nine of these l l issues
rvere identified as ke5' or significant issues. NEPA and MEPA direct agencies to

2-3 2.2 lssue ldentification and lssue Statemenfs
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focus the analysis on significant issues and to dismiss nonsignificant issues (40
CFR 1500.4 (b), (c), and G) and ARM 17.4.615 (2) O) and (c)). These issues
rvere used to define the scope of this MEPA/IIEPA analysis. Nine key issues
n'ere used to analyze environmental effects, prescribe mitigation meilsures, or
both. Issues are "significant or key" because of the extent of their geographic
distribution, the duration of their effects, or the intensity of interest or resource
conflict. The determination of an issue's significance is different than and
separate from any determination ofthe significance of an environmental
consequence.

2.2.1 lssue Statements for Key lssues
Issue statements have been developed from public and agencS'comments to
provide an understandable and measurable estimate of potential environmental
consequences likely to occur if the Proposed Action or an alternative w:!s
permitted and implemented. The intent of the following issue statements is to
clearly identify biological, physical, social, and economic resources that might
be affected if one of the action altematives analSzed in this EIS is permitted and
implemented.

2.2.1.1 Water Quality and Quantity
Implementation of SMC's proposed plans for long-term rvaste management
might change the existing water quality and quantity around the existing and
proposed new n'aste management facilities. These changes could result from
proposed increases in the development ofthe sub-surface ore body. The current
sediment load, chemical constituency, and function of area waters might be
affected by construction and operation ofthe pipeline system adjacent to the
Stillwater River, increased Land Application Disposal for rvaste rvater nitrates,
pipeline construction crossing the West Fork ofthe Stillwater River, and
construction and operation ofthe nerv tailings impoundment about 7.8 miles
northeast of the current mine.

' In response to these concems, environmental effects rvill be estimated through
analysis of sediment loads and water chemistry changes, past experiences and
monitoring results collected since the mine began operating, and professional
interpretation of site-specific conditions. Potential environmental consequences
rvill be estimated for both surface and sub-surface rvater in the potentially-
affected areas.

2.2.1.2 Wildlife
Mule deer populations in the Stilhvater Valley have declined significantly since
1991. The number of fasms born during the spring of 1996 state-wide rvas the
lowest on record, suggesting further declines are imminent. The area

lssue ldentlftcatlon and lssue Sfafements 2 - 4
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surrounding the proposed n'aste rock storage facilitl'and tailings irnpoundment
currentlS' serves as important n'inter and spring range for mule deer. "Some
mule deer s'ithin this seasonal population spend summers in Yello\\'stone
National Park. Therefore, this mule deer population could have national
significance" (Montana Department of Fish, Wildlife, and Parks, September 17,
1996. letter to Randy Herzberg, Custer National Forest). Thus, potential effects
to mule deer due to implementation of the Proposed Action are a concem.

To a lesser degree, the changes proposed by SMC might affect shite-tailed deer
and mountain lions that occupl'the project area, the area betrveen and including
the existing mine, and the proposed impoundment site. The project area ma)/
also contain threatened, endangered, sensitive, or management indicator species.

Effects to n'ildlife n,ill be estimated through identification of the tvpe and
location of existing ri'ildlife uses q'ithin the potentialll'-affected habitats. Site-
specific data collection, modeling, and professional interpretation also u'ill be
used.

2.2.1.3 Fisheries
SMC proposes to construct and operate 7.8 miles of pipeline adjacent to the
Stilln'ater Rir.er and across the West Fork of the Stills'ater River. The proposed
tailings impoundment q'ould be approximatell' 0.25 rnile linear distance from the
Stilhvater River; hon'ever, the don'n-gradient distance from the tailings
impoundment to the Stilhvater River (the route sur ce or ground s'ater l'ould
have to travel to reach the river) n'ould be approximatell' 0.5 mile. Concems
related to the introduction of sediment and chemicals have been identified b1'the
public. Currentll', n'ater from the Stillq'ater River provides high-qualitl'habitat
for trout in both the Stillq'ater and Yellog'stone rivers.

Effects on fish u'ill be estimated on the basis of data contained in the u'ater
qualitl' and quantib' section of the EIS and professional interpretation of site-
specific conditions.

2.2,1.4 Air Quality
Air surrounding SMC's proposed tailings impoundment location currently is
clean rvith lorv levels of particulates and odors. Particulate monitoring (PM,o) in
the area of SMC's mining facilities south of N}'e has not indicated an), Ingru",'on
of state air qualiq' standards. Implementation of SMC's proposed impoundment
and rvaste rock storage u'ill increase the amount of ground disturbance and
trafFrc in the project are4 rvhich might also increase PM,o in the project area.

Environmental effects q'ill be estimated through comparison of existing air
eualit5' conditions rvith conditions predicted for the different altematives.
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2.2.1.5 Social/Economics
Many of the residents in the area adjacent to SMC's existing and proposed
facilities have been drarvn there because ofthe 'high quality of life" afforded
individuals in this mountainous setting. These individuals perceive the area to
have a rural, quiet, non-industrial, and unhunied pace. Implementation ofthis
project might change social and economic factors associated rvith this'high
quallt'' of life." For example, increased numbers of people might be hired and

choose to live in the area. trncreased demands to Stilhvater County infrastructure
might result if local populations increase. As a result, residents might
experience a change in property values, tanation, housing costs, and the overall
cost of living.

Potential social and economic effects rvill be estimated by comparison rvith data
from the existing Hardrock Impact Plan.

2.2.1.6 Tailings lmpoundment Stability
SMC proposes to use construction material consisting largelS'of glacial debris,
including boulders, cobbles, sand, gravel, and large arnounts of fine clay, to
build a nerv tailings impoundment about 7.8 miles northeast of existing mine and

milling facilities. Many comments received during scoping related to the use of
this material for constnrction ofthe impoundment.

Site-specific engineering studies and field data rvill be used to determine the
suitability ofthis glacial material for constnrction and the risk of failure.
Engineers from the Forest Service, DEQ, and the third- party contractor rvill
revierv construction plans for the proposed action and alternatives for adequacy.

2,2.1.7 Aesthetics
The area surrounding SMC's proposed impoundment location currently is
characterized by substantial modifications for agricultural and other uses.

Approval of this proposal might increase trafFrc, industrial activities, and refuse,

as expressed in many scoping comments.

The severity of these impacts rvill be estimated on the basis of past experience
rvith construction and operation of this type of impoundment.

2.2.1.8 Transportation
SMC's proposal includes construction of a pipeline corridor with several
pipelines along the roads (Stillwater County roads 419 and 420) between the
proposed tailings impoundment site nearNye and the existing mine and mill.
Implementation of this action might disrupttraffic flow onthese roads.
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Changes in traffic florv pattems s'ill be determined for each altematir.e based on
data from the Montana Deparlment of Transportation (MDOT).

2.2.1.9 Reclamation
About 423 acres of additional disturbance rvould be added to SMC's currently'-
permiued disturbance (255 acres), if this proposal is approved. Although most
ofthis total (251 acres) rvould involve areas not disrurbed b1'previous activities,
some (172 acres) rvould involve areas disturbed by previous activities
(redisturbance), such as chromium mining and the previousll'-interseeded LAD
sites. Many commentors doubted SMC's ability to reclaim disturbed areas to
required levels of stabilitl' and utility. Reclamation potential rvill be determined
b5'comparing soil data- such as productivitr', depth, structure, and location n'ith
planned disturbance size, slopes, and location. State reclamation standards *'ill
be addressed.

2.2.2 lssues Not Considered Further
Ts'o issues s'ere originally considered b5' DEQ and CNF. but n'ere disrnissed
because there rvere no impacts or onll'minimal. short-tenn impacts. These
issues are briefly described belos,, as n'ell as the reason for their dismissal.
Because they's'ere dismissed and this document focuses on kef issues, these
issues are not discussed an1' further in chapters 3 and 4.

2.2.2.1 Human Health and Safety
Under SMC's proposal, the ne*'tailings impoundment rvould be operated in
conjunction s'ith the existing impoundment. People commenting on the
proposed action \\'ere concemed aboutthe possible escape of chemical
constituents in tailings impoundment rvaters. They rvere also concerned about
possible negative effects of breathing or coming in contact rvith such
constituents.

Long-termmonitoring(l980to 1997)of air qualityforparticulatematter,lead
and sulfates, has not shorvn anl'concentrations of materials considered harmful
or injurious to health. Wind-blorvn dust still can be an irritant on occasion, but
generally it is not considered an impact on human health. Additionally, the
effects of any ofthe altematives rvould not be significantly different from one
another, rvhich is another re:rson for not carrying the issue through detailed
anall'sis.

Water quality monitoring also has been conducted since 1980. The potential for
u'ater qualitf impacts of tailings escaping is addressed b)'the qualit5' of the
decant s'ater sampled at surface monitoring site SMC-4 at the mill site and b1'
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the geochemical characterization of the tailings. These tests indicate the ore
body is non-acid generating. The tailings have an acid-base potential of 76 tons
of calcium carbonate (CaCor) per 1000 tons soil, or essentially no potential to
form acid (SMC 1997e). Toxicity Characteristic Leaching Procedure (TCLP)
tests also show that constituents of the tailings have a low possibility of
mobilizing metals and that many constituents are belorv the detection limits and
all constituents ofthe tailings are at levels belorv the standards. Finally, the
effects of any ofthe altematives rvould not be substantially different from one
another, rvhich is another reason for not carrying the issue through detailed
analysis.

2.2.2.2 Utilities
Implementation ofthe proposal may require an additional 12 megarvatts of
electrical power currently available from Montana Porver Company.
Development ofthe proposed impoundment rvould include a one-mile extension
of the existing three-phase power line from a point near the junction of Stills'ater
County roads 4 1 9 and 420. This extension rvould provide about 500 horseporver
for operation ofthe nerv impoundment site.

The extension of utilities forthe project rvould have potential effects only n'here
acfual pon'erline extensions rvould occur (see Section 2.4.2.4 for a description
nondisturbing upgrades of existing power lines). These effects rvould be
construction oriented (shortterm) and would create minor land use changes. The
po$€r demands for the expansion are well within the capabilities of Montana
Porver Company to provide. Because these potential effects rvould be similar for
all action alternatives and rvere considered minor, they rvere not carried through
the full analysis.
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2.3 Process Used to Develop Alternatives
The process of developing altematives to SMC's proposal involved four steps.
First, the DEQ and CNF conducted project scoping to identifu the key issues of
concem. This scoping involved both intemal agency and public concerns. It
also considered environmental and project-design elements.

The second step consisted of formulating altematives to the proposal. Each
altemative had to at least partially meet the purpose and need for the project.
Typically, driving issues are identified that help the agencies define what
changes need to be made to avoid, eliminate, reduce, minimize, ormitigate
impacts that would result from implementing the Proposed Action. DEQ and
CNF had identified water quality and quantity, tailings impoundment stability,
and reclamation as the potential driving issues forthis EIS. Horvever, as the
Proposed Action rvas anallzed, no significant impacts lvere identified that could

2.3 Process Used to Develop Altematlv* 2-8
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be further reduced by' other altematives, siting locations, or mitigations relative
to these issues. Nevertheless, both MEPA and NEPA require a reasonable range
of alternatives flrat meet the purpose and need. DEQ and CNF looked at
altemate locations for t,arious facilities, modifi'ing the size and storage capacity'
of the proposed and existing impoundments, timing of construction, and
operational changes. The agencies also considered alternatives that rvould avoid
building an impoundment at the Hertzler Ranch. The four alternatives being
considered do shorv a range of impacts relative to all nine issues.

The third step in'i,olved screening the potential altematives for reasonableness.
The MEPAAIEPA process requires that alternatives evaluated in detail be
reasonable. The regulations for implementing NEPA provide a discussion of tlie
need for reasonable altematives in the NEPA process (40 CFR 1500.l(e) and
1502.I4). Also. CEQ's 40 Most Asked Questions aboutNEPA (Question 2a)
state, in parl, that "reasonable altematir,es include those that are practical or
feasible from the technical and economic standpoint and using common
sense..." (CEQ l98l).

Based on this direction, tlie agencies focused their screening altematives on
technical, environmental, and economic feasibiliq'. Technical considerations
included the feasibiliti of constructing and operating the facilities.
Environmental considerations included the potential for significant irnpacts and

the feasibilitl' of successfully mitigating the impacts of the altemative.
Economic considerations included potential costs and benefits of implementing
the altemative.

Finalll', unreasonable altematives \\'ere dropped from detailed consideration. If
an altemative did not pass the technical, environmental, and economic screening
for feasibilitl', it rvas not considered an1' further in the anall,sis. Section 2.5

summarizes these altematives and explains rvhl'they $'ere not considered
further.

2.4 Alternatives Descriptions
Several altematives q'ere considered in this MEPAA{EPA analysis. They
include a No Action altemative, SMC's Proposed Action, trvo modifications of
SMC's Proposed Action, and a variety of altematives considered but dropped
from detailed evaluation. Each of these altematives is described belorv.

The follorving sections describe the four alternatives evaluated in detail. The
descriptions focus on rvaste rock production and management, tailings
production and management and water management and disposal, as

appropriate. All nine key issues are addressed in each of the action altematives
in Chapter 4. Hou'ever, three of these key issues (Water Quality/Quantity,
Tailings Impoundment Stabilit)', and Reclamation) u'ere used as the basis of
altemative development in order to provide discreet differences in environmental

I
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consequences, thereby providing a clear choice for decision makers, as directed
by 40 CFR 1502.14 and MEPA (see Table 2-1). Since agenc)' mitigations rvere
not incorporated into the altematives, Table 2-1 also shorvs n'hich issues are
addressed by one or more agency mitigations.

Table 2-1 Key lssues Addressed by the Alternatives Considered
in Detail

rrrr" ffi rvrr1i"t"1iJ",
l. Water Qudrtf and Quantity ,/ J/r lr
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2. Wildlife
3. Fisheries
4. Air Qualttl'
5. Social/Economics
6. Tailings Impoundment Stability
7. Aesthetics
8. Transportation
9. Reclamation

,/ ,/ ./ ,/
,/ ,/ ,/
////
,/ ./ ,/
,/ /r Jll
/,//
,/ ,/ ,/
/ Jtt Jtl

,/
{
,/
,/

Notes:
l. This issue rvas specifically used in the development ofthis altemative.

2.4.1 Alternative A - No Action
The No Action altemative is defined as the Stilhvater Mining operation as

currently permitted by DEQ and CNF (Permit #001l8). This alternative rvas
included to define the existing baseline conditions for comparison rvith the other
altematives considered in this anall'sis. Thus, this alternative reflects the
existing conditions of the Stillwater Mine. Selection ofthis alternative rvould
mean no additional changes rvould be allorved at this time at the Stilhvater Mine,
beyond those already permitted by DEQ and CNF through previous permitting
processes and decisions. Previous analyses and decisions were documented in
the 1985, 1992,and 1996 final EISs and their associated Records of Decision
and the 1989 Environmental Assessment and its associated Decision Notice (see

Appendix A for additional descriptions of these documents). The various
mitigations and stipulations required as a result ofthese agency decisions and
approvals are listed in Appendix C.

Implementation of this altemative rvould not meet the purpose of and need for
the project as described in Chapter 1. For example, under this alternative,
SMC's need for additional capacity for storage oftailings necessary for
production to continue beyond 2003 rvould not be met. Also, the operational
flexibilitl'and long-term planning sought by SMC in managing wastes rvould not

2.4 Altemaflves Descrlptlons (Altematlve A) 2- l0
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be met. Although the No Action altemative n'ould not meet the purpose of and
need for the project, its inclusion in the anall,sis is required b1' MEPA (ARM
17.4.601to 17.4.636) and NEPA (40 CFR 1502.14(d)).

2.4.'1.1 Waste Rock Production and Management
Mining at the Stills'ater Mine generates rvaste rock. The volume of l'aste rock
produced varies from 1'ear to 1'ear. Largel5', the volume generated depends on
the amount of det'elopment being conducted and the mine's overall economics.

SMC disposes of rvaste rock both underground and aboveground. The volume of
u'aste rock that remains underground depends upon access to SMC's facilities
for handling s'aste and the quantity' of ore produced in mining. Currentlr'. about
20 percent ofthe l'aste rock produced in the mine remains underground and is
primarill' used for backfilling rnined out stopes. Altliougli some of the other
80 percent is used to construct facilities, such as portal pads and roads, most is
used to construct the embankment of the existing tailings impoundment on the
s'est side of the Stills'ater River.

Currentll', SMC is permitted to place mine n'aste rock in four areas. Thev are
the embankment for existing tailings impoundment, a temporarl' storage area

above the tailings impoundment, a permanent storage area near the 5300 q'est

portal, and the permanent'r'isual bemr on the east site of the Stillrvater River
(Figure 2-1). Together, these areas can hold an additional 3-771,000 tons of
n'aste rock.

2.4.1.2 Tailings Production and Management
The processing of ore in SMC's mill and concentrator produces tailings. For
everS' 100 tons of ore fed to the mill, 99 tons of tailings are generated. These
tailings are pumped from the concentrator to an underground sand plant s'here
thev are separated by c1'clones into a coarse fraction (sandfill) and a fine fraction
(slimes). Tlie sandfill is used underground as backfill in the mine and the slimes
are pumped into the existing tailings impoundment. About 58 percent of the
tailings are used as backfill in mined out stopes. The slimes fraction, rvhich
represents abott 42 percent of the total tailings, is pumped to the tailings
impoundment. At times horvever, the entire bulk ofthe tailings stream may be
pumped to the tailings impoundment.

The capacity of the existing tailings impoundment is limited. This
impoundment, s'hich occupies about 60 acres, has an engineered capacity of
3.5 million tons of tailings. At present rates of production, the impoundment
rvill reach its capacitf in 2003. Thus, SMC rvould have to stop production of
platinum and palladium in 2003 under this alternative.

2-tl 2.4 Alternatives Descriptions (Alternative A)
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Experimental Paste Backfi Il
On April 30, 1998- SMC submitted requests to DEQ and CNF for approvals to
construct and operate a cemented backfill plant at the Stilhi'ater Mine. The
purpose of this plant is to allorv SMC to evaluate the use of paste backfill at the
Stilln'ater Mine. In particular, SMC is trying to determine if paste backfill made
from either n'hole tailings or the sand fraction of the tailings can provide the
compressive strength needed to support SMC's method of niining at the mine,
s'hich invoh'es backfilling mined out stopes. The backfilled stopes serve t\\'o
purposes: to provide a footing for the next stoping effort and to prot'ide internal
support (ground control) and assistance in the prevention ofsubsidence.

The plant is considered a full-scale plant for that portion of the mine that it can
reasonabll'suppll's'ith cemented paste backfill. The portion of the mine
expected to receive backfill from the plant includes the area undemeath the
Stilln'ater valle)', l'hich is constrained b1'the need for lateral pumping. Pumping
l'ith gravitl'aids the distribution of backfill u'hereas pumping laterallf is verl'
limited due to friction bets'een the tailings and the pipe. Considering the
characteristics of the paste SMC s'ould make and the 1.700-foot h1'draulic head

that n'ould exist bets'een the paste plant and the ultimate location for placing the
experimental paste, the paste tailings are expected to spread lateralll'up to a
maxinum of 5.280 to about 8.000 feet (Gilbert 1998b. pers. comm.).

The plant rvill occupl' il1 area of about approximately 200 feet b1' 200 feet at the
5 l5 0 s'est side portal area. Major pieces of equipment include a high density
"deep s'ell" thickener 50 feet tall and 35 feet in diameter; a belt filter l0 feet
u'ide and 95 feet long; a cement silo 50 feet tall rvith a capacitl' of 200 tons, and
a building q'ith the dimensions of 65 feet b1' I 25 feet by 5 0 feet tall (only the belt
filter, paste mixer, distribution pumps, and control s),stems n'ill be contained in
the building). The plant l'ill require about 1.5 megan'atts of electriciq'to
operate.

SMC intends to create fii'o kinds of paste backfill at the cement plant. Thel' are

a lon'-compressive-strength backfill (30 psi) made from s'hole tailings and a
lriglr-compressive-strength backfill (300 psi) made from a2:1 ratio of the coarse
fraction to u'hole tailings. In the second case, the rvhole tailings rvill be
c1'cloned rvith the finer fraction from that process rejected to the tailings pond.

Creation of the lon'-compressive-strength backfill rvill involve sending the rvhole
tailings to the thickener. The overflorv goes to the tailings pond and the
underflorv (approximatel5, 72 percent solids) goes to the belt filter for additional
den'atering. The product, rvhich rvould be about 78 to 82 percent solids, rvould
then be mixed ivith cement, conditioned to optimum moisture, convel'ed to a
positive displacement pump, and pumped to underground u,ork areas.

Creation of the high-compressive-strength backfill rvill involve dividing the
s'hole tailings so about one-third is sent to the thickener and tn'o-thirds are sent

2- t3 2.4 Alternatives Descriptions (Alternative A)
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to the cyclone. The overflorvs (fine fractions) from both these processes are sent
to the tailings pond. The underflorvs (coarse fraction) go to the belt thickener,
are then mixed rvith cement, and pumped underground to backfill areas.

Although results of the tests rvill not be available until later in 1999, a
preliminary comparison of SMC's current sand backfilling u'iththe experimental
cement "paste" backfilling has been made. Slurried tailings, fine tailings paste,
and rvhole tailings paste rvould have average dry densities of 70 pcf, 80 pce and
100 pcf, respectively. Thus, 100 pounds of slunied tailings, fine tailings paste,
and n'hole tailings paste rvould occupy about 1.4 cubic feet, 1.25 cubic feet, and
I cubic foot, respectively. The volume differences are a function of material
density.

2.4.1.3 Water Management and Disposal
SMC handles trvo rvaste water strearns at the Stilhvater Mine. One stream is adit
water, rvhich is groundwater interceped by the mine rvorkings. The second
stream is process and tailings rvater, s'hich has been used in the milling and
concentrating circuits and for slurr5'ing tailings. Because the lvater in these
streams is handled differentll', they are discussed separately.

Adit Water
Mining and development ofthe mine's underground rvodcings have intercepted,
and will continue to intercept, groundrvater. Inflorvs of groundrvater increase
rvith lateral development ofthe mine until an area is dervatered. SMC also seals
abandoned workings to reduce inflorvs. Cunently, discharges of adit rvater from
all areas of the mine total about 1,000 gallons per minute (gpm). The Stillwater
Mine Expansion 2000 TPD EIS (DSL, DI{ES, and Forest Service 1992)
estimates these discharges may increase to as much as2,020 gpm as SMC
develops the mine fiuther.

The adit water picks up suspended particulate matter and nitrogen compounds
(nitrates) as it moves throughthe underground mine workings. The particulate
matter also may contain low concentrations of metals that are present in the
mineralized rocks. Residues ofthe blasting compounds used in the mining
process are the source ofthe nitrates.

SMC has the option to discharge adit rvater directly into the Stilhvater River
rvithout treatment under its MPDES permit. Horvever, this is not the routing
SMC prefers to use. SMC treats, and rvill continue to treat, the adit water before
it uses or disposes of it. This treatnent, which occurs on both the east and west
sides ofthe operation, consists of clarificationto remove fine particulates
(slimes). Following clarification, SMC uses the treated water for irrigating
reclaimed areas, pasture, and cropland; stabilizing soils; controlling dus! and
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adding to the mill process as make-up rvater. Most of the excess rvater is routed
to the percolation ponds for disposal during the rvinter. During the gros,ing
season. SMC uses a Land Application Disposal (LAD) sl,stem to irrigate
reclaimed areas, pasture, and cropland (hay fields) rvith clarified adit n'ater.

SMC recentll'renes'ed its MPDES permit. In its renerval, SMC proposed to use
an Anoxic Biotreatment Cell (ABC) s)'stem to remove nitrates from adit u'ater.
The ABC is a porous, media-filled, afiached-gronth denitrification reactor.
Denitrification is a biologicalll'-enhanced process in s'hich nitrate is converted
to nitrogen gas. The pilot project conducted during 1996 suggests SMC's ABC
los'ers concentrations of nitrates to 3 to 4 mg/L, a reduction ranging from 60 to
99 percent, rvhile maintaining concentrations of phosphate belorv 0.1 mgil. As a

result of the tests, SMC's ABC n'as enlarged during L997 to handle flon's up to
500 gpm. Additional information on the ABC is available in DEQ's MPDES
files.

During the gron'ing season (generalli, April through October). excess adit s'ater
is routed to tn'o east-side LAD pivots. SMC's records on its nes'est east side
LAD pivot suggest'i'olatilization, r'egetation. and soils under the LAD pivots
remove more than 80 percent of the nitrates dissolved in the adit \\'ater. Due to
this effectiveness> application of adit rvater using the LAD pivots qualifies as
secondarl' treatment for removing nutrients.

Tailings arrd Process Water
Process s'ater includes \\'ater used s'ithin the mill and concentrating circuits.
This s'ater contains reagents SMC uses to separate metal concentrate from the
ore. The reagents, ntich are mainlv long-chain alcohols and organic compounds
that readily breakdorvn in u'ater, are used in small quantities. Consequently,
thel' are highll' diluted in the tailings rvater. Hou'ever, some inorganic
constituents, such as sulfate, may remain at high concentrations. The reagents
used in milling are fully' described in the 1985 Final EIS for the Stilhvater Mine
(DSL and Forest Service 1985, pgs VI-12 through VI-15). Although the
reagents, at the concentrations present in the tailings l'ater, pose no hazard to
human health, SMC handles the rvater containing these reagents separately from
adit n'ater.

In addition to being used in the milling and concentrating circuits, process rvater
also is used to transpoft tailings to the existing tailings impoundment through the
slurrS' pipelines. In the impoundment, the tailings rvater either evaporates or is
reclaimed and pumped back to the mill for reuse in the milling and concentrating
circuits.

2-15 2,4 Alternatives Descriptions (Alternative A)
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2.4.1.4 Power Requirements
Montana Porver Company's power line servicing the mine is capable of
providing up to 18 megarvatts of porver. Currently, the mine requires about
12 megawatts to mine and process 2,000 tpd of ore. Thus, no changes to the
electrical utilities rvould occur n'ith this alternative.

2.4.1.5 Roads and Traffic
Stillrvater County roads 419 and 420 provide access to the Stilhvater Mine. No
changes rvould occur to these facilities under the No Action alternative. Thus,
they rvould continue to experience the same level of use by SMC's employees
and vendors in the future as thev do now.

2.4.1.6 Workforce Requirements/Socioeconomics
Underthis alternative, SMC's rvorkforce demands rrould remain unchanged. As
of December 31,1997, mineral development emplo5'rnent (employees and
contracton) at the Stilhvater Mine rvas 655 people (SMC 1998). Thus,
employrnent at the mine rvould continue to be 655 rvorkers until production at
the mine shuts don'n.

2.4.1.7 Monitoring
Tailings and Waste Rock
Sampling ofthe ore body conducted for more than 20 5'63tt has shorvn no
capacity for acid generation. Once each year, SMC combines samples from all
mine rvaste rock storage sites for laboratory analysis to veri$'the lack of acid-
generating potential of the materials. The tailings, rvhich are sampled separately,
also are tested for acid-generating potential. This sampling program would
continue for the life of the mine as analyzed by the SMC 2,000 tpd EIS and as

prescribed by the associated ROD.

Water Quality
SMC's MPDES permit (MT-0024716) requires monitoring of four authorized
outfalls, five monitoring rvells below percolation pond outfalls, and two surface
u'ater monitoring sites. Acute Whole Effluent Toxicity testing is required
quarterly when SMC uses Outfall 001, alternating species each quarter of use. A
Toxicity Reduction Evaluation and Toxicity Identification Evaluation will
follorv acute toxicity outcomes of Whole Effluent Toxicity testing. The permit
also directs SMC to develop a biomonitoring program that includes periphyton
sampling. To meetthis requirement, SMC has begun annual, early fall, benthic
and periphyton sampling ontwo to four sites along the Stilhvater River.
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Outfall 001 is a diffuser unit that discharges directll' to the Stillu'ater River east
of the current tailings impoundrnent. The diffuser is a 50-foot. 6-inch diameter
pipe anchored by' concrete blocks s'ith three, one-inch diameter spigots located
at 0.5-foot intervals. It is located in a reach of the channel that is 80 feet s'ide
during lorv florv conditions.

outfalls 002, 003. arrd 004 are three series of percolation ponds. outfall 002 is
located south of the east side s'aste storage site (proposed as part of Alternative
B) on the east side of the river. Outfall 003 is northeast in the Stilln'ater Vallel'
Ranch area. outfall 004 is south of the current tailings inipoundment on the
u'est side of the river.

Sampling of Outfall 001 includes daill' flon' measurements and n'eekh' sarnpling
for metals and nutrients. Additionalll', use of this outfall initiates a monthll'
nutrient sampling requirement of the upstream and dos'nstream surface n'ater
stations atthe mine site (SMC-lA and SMC-11). Monitoring of flon'and
nutrients occurs at the inlets of outfalls 002. 003 and 004 s'eekl1'during
discharges. The five monitoring n'ells are monitored tri-amrualll'for salinity and
nitrogen compounds. The surface rvater stations are sampled quarterly
regardless of use of Outfall00l.

SMC ma)'directlt'discharge adit u'aters to the MPDES outfalls, if pemrit limits
are met. Treatment for sediments is provided by a clarifier and reduction of
nitrate concentrations is achieved u'ith the ABC S)'Stem. The MPDES pennit
restricts direct discharge to Outfall 001 to 2,000 gpm, s'ith as much as

1,005 gpm being derived from clarifier and/or ABC pre-treatment. No florv
limitations exist on the percolation ponds, as long as effluent limitations are met.

Storms'ater containment measures and sampling s'ould continue to follou'
SMC's Stormrvater Pollution Prevention Plan. n{rich has been approved by', and
is on file n'ith, the DEQ and CNF. In the event of a stormrvater discharge to
surface n'aters, SMC x'ould sample and report the discharge as required by its
approved storms'ater MPDES permit. Ambient sur ce n'ater and groundrvater
are monitored through the mine-rvide rvater resources monitoring plan. SIr{C's
operating permit (#00118) includes requirements for annual reporting and tri-
annual monitoring of eight river or creek stations, one spring. I 5 alluvial rvells,
tn'o adit discharge sites and one mill decant n'ater site. In addition, SMC
monitors fir'e rvells 3 to 12 times per 5'ear and trvo springs tn'ice per year. Water
levels are acquired from three piezometers monthl1,. The requirements for
SMC's rvater monitoring plan rvere provided in the 1985 and 1992 RODs for the
1985 Final Environmental Impact Statement, Stilhvater Project and 1992 Final
Environmental Impact Statement, Stilhvater Mine Expansion 2000 Tons Per
Day, respectively.

2-t7 2.4 Alternatives Descriptions (Alternative A)
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2.4.1.8 Reclamation
Reclamation ofthe existing tailings impoundment rvould occur concurrently to
the extent practical. Reclamation is concurrent rvhen a disturbance is reclaimed
as soon as practical. For example, a lolver lift of an embankment rvould be
reclaimed as soon as it rvas constructed and at the sarne time as the ne:r,t lift was
being built.

The embankments n'ould be reclaimed concurrently as lifu are completed. SMC
would be continually adding tailings from the mill over the life of the mine.
Consequently, final reclamation of the existing impoundment's surface rvould
not occur until SMC stops tailings production and the impoundment is
dervatered. All reclamation rvould be completed according to plans in the
existing permit.

2.4.1.9 Bonding
Reclamation bonds are determined by the agencies and are held by DEQ (the
CNF may require additional bonds if it decides the state's bond is insufficient).
The bonds are determined by computing costs to the state and CNF for
reclaiming a site should the operator default. The state is required to revierv the
bond at least every five 1'ears. If a bond is determined to be insufficient, it is
recalculated and the company is required to submit the additional amount.
SMC's current bond for the Stilhvater Mine is $3,174,000.

Ifthis altemative is selected, the bond rvould probably remain the same as it is
now and be periodically adjusted for inflation. The bond includes costs for long-
term maintenance of water management practices, such as percolation ponds and
diversion ditches; demolition of buildings and other facilities; earth movement
and soil replacemenq seedbed preparation; and revegetation.

2.4.2 Alternative B - Proposed Action
SMC's proposal to change its mine waste management operation includes plans
for waste rock and tailings production, managemen! and disposal as well as
water management and disposal. The proposed changes are summarized below.
Figure 2-2 shows the overall locations ofthe primary facilities comprising the
Proposed Action alternative. The application to amend Hard Rock Operating
Permit #001l8 (SMC 1996b) contains detailed discussions ofthese aspects and
facilities.

In addition to changing SMC's mine rvaste management operation,
implementation ofthe Proposed Action would remove the limitation on daily
production (cunently 2,000 tpd). If selected, SMC's Hard Rock Operating
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Permit (#001 1 8) rvould be based on an approved "footprint" of surface
disturbance, not a rate of production. SMC rvould be able to alter daill' levels of
production to respond to changing conditions in the market. The arnendment
discusses levels ofproduction ranging up to 5,000 tpd, but an average of
3.000 tpd rvas used for preliminary design and analysis purposes. The proposed

amendment (Proposed Action) and all information related to tliis EIS are on file
rvith the DEQ and CNF (Beartooth District Office) for public revie\t'.

2.4.2.1 Waste Rock Production and Management
As is discussed under the No Action altemative, SMC is permitted to place mine
rvaste rock in four areas (Figure2-l). Together, these areas are capable of
holding an additional 3,771,000 tons of rvaste rock. SMC needs additional
capacity because tliis capacity is insufficient for the long tenn ( 17.5 rnillion tons
over 20 to 30 years).

SMC proposes to expand the visual benn on the east side of the Stilhvater River
into an east side rvaste storage site to obtain the additional capacitv it needs for
u'aste rock (Figure 2-3). This expansion rvould increase the storage site's areal

extent to about 80 acres frorn the currently-permitted disturbance of l2 acres.

SMC rvould use trucks to haul the rvaste rock to the east side s,aste storage site.

The trucks u'ould use the existing access road and Stilln,ater River bridge
located across Stilhvater County Road 419 frorn the office/rnill access. Because

operational traffic patterns mandate that through traffic on Stilln'ater County
Road 419 has the right-of-u'a1', the haul trucks u'ould 1,ield riglrt of n'a)'to traffic
on Countv Road 419. After crossing the road, trucks rvould simplv drive up

ramps to access durnping points. No convel,ors or lifts rvould be needed to place

the rvaste rock (Gilbert 1998d. pers. cornm.).

SMC may elect to use the 4400 level (under the river) connectiou befir'een the
rvest and east mining areas to move some of the trucks hauling rvaste rock
r.vithout crossing Countl'Road 419. In February 1996. DEQ approved and

permitted the construction and operation of this under-the-river connection for
this type of use (DEQ 1996). Some limited potential exists for s'aste rock from
below'the 5500 level to be hauled through the 4400 level connection. rvhen it is
completed at a future date. However, waste rock from higher levels rvould be

transported aboveground and across County Road 419, rvhich is the most
efficient means to move the rock. To transport rock from flrese upper levels
through the 4400 level connection, SMC rvould have to haul this rock out frorn
the upper portals (no

2-2r 2.4 Alternatives Descriptions (Alternative B)
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connections exist for hauling rock to the 4400 level completell, unilsrtround)
and then back underground to access the connection.

SMC u'ould constructthe east side l'aste storage site in three stages (Figure 2-
3). In Stage I, the storage site rvould be constructed south of Montana Porver
Companl"s high-r,oltage po\\'er line. During Stage 2. SMC n'ould extend the
storage site north to s,ithin 100 feet of the ripariill area associated s'ith N1'e
Creek. In Stage 3 SMC rvould raise the rvaste pile to an elevation of 5-080 feet
rvith no lateral expa:rsion.

Facilities currentlv present at the east side u'aste storage site u'ould be relocated
or modified to accommodate the storage facility. Montana Pou.er Cornpany's
high-voltage po\yer line and Beartooth Electric's power line l'ould be relocated
to the dou'nstream toe of the embankment. The LADs tvould be relocated to
Hertzler Ranch, Stratton Ranch. or both, as discussed in the n'ater management
and disposal section belou'. Topsoil stockpiles and some sedin-rentation/
percolation ponds also ivould be relocated. Watermonitoring facilities u'ould be
relocated or modified to accommodate the s'aste storage site. Additional
monitoring l'ells also s'ould be added, as needed.

Altliougli constmcted in stages, overall construction and reclamation of the east
side r.vaste storage site rvould incorporate several features to mitigate potential
adverse effects. During the last years of constmction, the top cap n'ould be
selectivel]' shaped to sculpture the embankmeril about the 5.08O-foot elevation.
This shaping rvould result in an irregular surface that rvould help the
embankment blend rvith the adjacent natrral terrain (Figure 2-4). Embankrnent
slopes rvould Van, betrveen 3: I (three units of distance horizontalll' to one unit
verticall)') utd 2:1. Lolver slopes rvould be flattened to 3: I to minimize erosion
in case of a probable maximum flood (PMF). Additionalll', final reclarnation
rvould involve establishing a mosaic of vegetation similar to that pennitted for
the existing tailings impoundment. This mosaic also r,r'ould help the
embankment blend rvith the adiacent terrain,

2.4.2.2 Tailings Production and Management
As discussed under the No Action altemative, the capacitl' of the esisting
tailings impoundment is limited. This impoundrnent is designed to hold
3.5 million tons of tailings. At present rates of production, the irnpoundment
u'ill reach its capacity in 2003. Thus, SMC needs additional capacitv to continue
operating the mine for an additional 20 to 30 )rears.

To provide the additional capacity for tailings needed for continued operation,
SMC proposes to construct and operate a nerv impoundm.ent at the forn-rer
Hertzler Ranch. Tailings rvould be transported from the mine to this
impoundment

L- Z) 2.4 Alternatives Descriptions (Alternative B)
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through trvo 8-inch high-densitl' poll'eth1'lene-lined steel pipelines.
Additionally, process rvater I'ould be reclaimed from the impoundment and
retumed to the mill through a l0-inch diameter steel pipeline installed in the
same rights-of-rva1. as the tx'o tailings pipelines. Adit rvater rvould be
transporled to the LADs through a steel pipeline installed rvith the other
pipelines (the trvo s'ater pipelines are discussed furdrer in Section 2.4.2.3).
Thus, all four pipelines rvould be buried in the san,e trench.

SMC plans to operate the Hertzler tailings impoundment in concert u'ith the
existing tailings impoundrnent to maiimize operational flexibilif'. The
integrated tailings transport s1'stem, as proposed, rvould allorv SMC to pump
tailings from the concentrator circuit or the underground sand plant to either
tailings irnpoundment. It also *'ould allorv SMC to recover and transport tailings
from the existing tailings impoundment to the Hertzler tailings impoundment.
With this mode of operation, the operational life of the existing tailings
impoundment could be extended. The impoundments could be operated in
rotation or seasonall)'. Maintenance on sections of pipeline could occur rvithout
impeding production. Also. if problems arise rvith the buried pipelines or
Hertzlertailings impoundment, the florv of tailings could be diverted to the
existing impoundment until the problems are corrected.

Hertzler Tail ings Inrpoundnrcnt
As proposed, the Hertzler tailings impoundment rvould have a final embankment
height of about 156 feet (crest elevation of 5.036 feet) and n'ould occupy
163 acres. With these dimensions, this irnpoundment x,ould hold approximately
15 rTrillion tons of tailings. This capacitl'n'ould alloq' SMC to continue
operating the Stilhvater Mine for at least another 30 1'ears, at average production
rates of 3,000 tons of ore per day'.

The embankment for the impoundment u'ould be constructed in three stages
using the don'nstream method (Figure 2-5). Tailings and u'ater piped from the
mill q'ould be deposited behind the embankment during each stage of
development. The first stage rvould be constructed to a maximum height of
78 feet (crest elevation of 4,958 feet). Construction of stage 2 u'ould raise the
embankment's crest elevation to 4,992 feet, increasing the maximum heightto
ll2 feet. The third stage u'ould be constructed to the maximum height of i56
feet (crest elevation of 5.036 feet). With final slopes of 2 : I and 2.5 : I on the
embankn-rent's don'nstream and upstream faces, respectively, the total rrolume of
borrorv material needed for construction rvould be about 6.7 million cubic 1,ryd5.

Because of the long haul distance from the mine, the embankment would be built
from on-site borrou' material rather than rvaste rock from the mine. Some of the
material rvould be excavated from r.vithin the footprint of the in,poundment
during initial construction of the embankment and the impoundment's liner and
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underdrain s1'stem. The rest of the niaterial s.ould be obtained from tu'o borror'r'

areas located nearthe impoundment (Figure 2-2).

The impoundment also rvould be designed to incorporate technolog)'to minimize
seepage and promote drainage of the tailings. The irnpoundment s'ould be lined
rvith a 60-mil thick, high-densitv poll'ethylene (HDPE) liner to reduce the
amount of seepage to groundn,ater beneath the impoundment. Finer glacial till-
r.vhich is a clayev material rvith a naturalll'-lsrv penneabilitl' of at least I x l0'6
cm/sec. is available atHertzler Ranch (Knight Piesold Ltd. 1996) and *'ould be

used as the bedding for the HDPE liner. The HDPE liner u'ould have an

effective permeability of at least I x 10-10 cm/sec.

The seepage collection s5'stem rvould consist of underdrain pipes covered s'ith a
filter media (6-inch perforated corrugated pol-veth1'lene (CPT) pipe spaced a

maximum of 300 feet apart in a I -foot thick layer of sand) constructed on top of
the HDPE liner and recycle ponds. The seepage collected b1'these underdrains
rvould drain into HDPE-lined seepage recycle ponds located outside the

impoundment (Figure 2-6). Seepage collected in these ponds n'ould be purnped

back into the tailings impoundment. Automated level-control su'itches rvould
start pumping of the ponds rvhen rvater in the ponds reaches a pre-detennined
level.

The tailings in'tpoundment's design includes minimum freeboard, both during
construction and normal operations, to ensure overtopping ofthe embankment
does not occur. During constmction. SMC u'ould maintain sufficient freeboard

to store the volume of a Probable Maxirnum Precipitation (PMP) event. This
freeboard ivould contain intemal runoff from stoml events and the negligible
extemal runoff that ma1, enter the irnpoundment.

Tailings Putnping and Transmission S),stems
The tailings pumping and transmission s1'stems rvould consist of a series of
facilities constructed to transport tailings from the concentrator, underground
sand plant, or existing tailings impoundment to the nerv Hertzler impoundment.
Components of this system include a tailings thickener plant. tailings reclaim
sl.stem (to reclairn tailings from the existing impoundment). tailings purnping
system, and tailings slury pipelines. Each component is described belor,v.

Slimes generated from the cycloning of bulk tailings rvould be directed to a
process thickener in the tailings thickener plant. The process thickener rvould
increase the solids content of the slimes being pumped to the Hertzler tailings
impoundment. This increase in solids rvould reduce requirements for pumping
and provide the flexibility to handle wide variations in input florvs and densities.

Thickened slimes extracted from the bottom of the process thickener rvould
report to a tailings pumping facilit-v for pumping to the Hertzler impoundment.

1 4.7 2.4 Alternatives Descriptions (Alternative B)
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A tailings reclaim s)'stem also rvould be constructed in association I'ith the
process thickener. This s1'stern rvould include a barge n,ithin the existing tailings
irnpoundment. a bank of c}'clones, and pipelines. The barge s'ould dredge
tailings from the existing impoundment under operational procedures that s'ould
ensure the impoundment's HDPE liner is not comprornised. Tailings rvould be
purnped to the bank of c1.6l6tt"r. The c1'sl6ns overflol'(slimes fraction) rvould
be directed to the process thickener. Sand generated in the process would be
used as rnine backfill or for other surface uses or retumed to flie tailines
irnpoundment.

The tailings pumping facility' rvould consist of a series of purnps that q'ould
move the tailings through tlie tailings slurry pipelines to the Hertzler
itllpoundment. A similar series of backup pumps also *'ould be constmcted.
The pumps rvould be electrically driven. Gravitt'-fed high-pressure rvater from
the underground mine rvater resenroir at the 6,50O-foot elevation l'ould be
available through the tailings pumping facilitl' for emergency flushing of the
pumping s1'stem during potver failures, if flushing is needed.

The tailings slurry pipelines u'ould extcnd about 41,000 feet (7.8 miles) from the
tailings purnping faciliq' at the mine to the Hertzler impoundment. Betl'een the
mill and the Hertzler impoundment. the pipelines rvould be buried in the rights-
of-rvay of Stilh.vater Countv roads 419 and 420 (Figure 2-2). T\e pipelines
u'ould be buried about 5 feet deep, including under all streambeds. drainage
crossings, and the West Fork of Stilhvater River. Where possible, SMC
proposes to bun,the pipelines belorv the frost line. Horvever, in some instances
s'here the pipeline may not be buried belon'the frost line, such as rvithin the
roadn'a1., SMC s.ill insulate the pipeline to prevent freezing using the same
technologl'currerilly' being used on Alaskan pipelines. Both pipelines *'ould be
double s'alled, constmcted of 8-inch steel pipe lined rvith an inner sleeve of
HDPE.

2.4.2.3 Water Management and Disposal
As discussed under the No Action altemative, SMC handles trvo primary \\'aste
rvater streams atthe Stillwater Mine. One stream is adit \\'ater. q'hich is
groundrvater intercepted by the mine rvorkings. The second stream is process
and tailings water, rvhich is the *'ater used in the milling and concentrating
circuits and pumping of the tailings. Under this altemative. SMC rvould
continue to handle the rvater in these u'aste rvater streams differentlr'.

Adit Water
Under this altemative. SMC rvould continue to handle adit rvater using the
existing percolation ponds, the ABC, and LAD s)'stems. SMC mal, double the
capacitl' of the ABC treatment to handle up to 1,000 gpm. SMC also r.vould add

2-29 2.4 Alternatives Descriptions (Alternative B)
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additional LAD systems at the Stratton and Hertzler ranches (Figure 2-2) when
constmction ofthe east side waste storage site forces SMC to move the east side
LAD to these sites. An unlined steel pipeline buried rvith the slurry tailings
pipelines (discussed above) rvould transport the adit rvater from the clarifiers to
these sites. The capacity ofthe Hertzler LAD system could be designed to
handle flows in excess of 2,000 gpm.

During the winter, excess adit water would be routed to the Stilhvater Valley
Ranch and mill site percolation ponds and to LAD storage ponds at the Stratton
and Hertzler ranches (see figures 2-1, 2-2r2-3r?-4, and 2-5). The Hertzler
LAD storage pond rvould have a capacrq'of about 80 million gallons of water.
Materials used to construct the Hertzler LAD storage pond's foundation would
consist of low-permeability, fine-grained, glacialtill deposits that would
minimize percolation (Knight Pidsold 1996).

During the grorving season (generally April through October), excess adit water
and water stored in the Hertzler LAD storage pond would be routed to the LAD
pivots at the Stratton and Hertzler ranches. SMC's records over the last 4 years
on its east-side LAD suggest the LAD removes more than 80 percent of the
nitrates dissolved in the adit water. Due to this effectiveness, application of adit
water using the LAD qualifies as secondary treatment for removing nutrients.

Tailings and Process Water
Process water includes water used within the mill and concentrating circuits.
This water contains reagents SMC uses to separate concentrate from the ore.
The reagents, which are mainly long-chain alcohols and organic compounds that
readily breakdown in water, are used in small quantities. Consequently, they are
highly diluted in the tailings water. However, some inorganic constituents, such
as sulfate, may remain at high concentrations. The reagents used in milling are
fully described inthe 1985 Final EIS forthe Stilhvater Mine (DSL and Forest
Service 1985, pgs VI-12 through VI-15).

Although the reagents, atthe concentrations present in the tailings water, pose no
hazard to human health or the environment, SMC handles the water containing
these reagents separately from adit rvater. In addition to being used in the
milling and concentrating circuits, process water also would be used to transport
tailings to the Hertzler tailings impoundment through the slurry pipelines. In the
impoundment, the tailings water would either evaporate or would be reclaimed
and pumped back to the mill for reuse in the milling and concentrating circuits.

To facilitate reclaiming tailings wateq SMC would construct a reclaimed water
pipeline between the mill and the Hertzlertailings impoundment. This lO-inch
steel pipeline would be constructed and buried in the same rights-of-way as the
tailings slurry and adit water pipelines. The pipeline rvould return tailings water
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from the Hertzler impoundrnent back to a process rvater head tank above the
concentrator for reuse in the millins and flotation circuits.

2.4.2.4 Power Requirements
Montana Pou'er Company's po\\'er line servicing the mine is capable of
providing up to 25 megarvatts of porver (Clueft 1998). Currentll', the mine
requires about 12 megatvatts to mine and process 2,000 tpd of ore. Although
SMC plans to operate at an average production of 3000 tpd, production could
peak as high as 5.000 tpd. Additional power ofup to atotal of 28 to 32
megarvatts rvould be required for 5.000 tpd of ore production.

When the capacity of the existing 50 kV power line to the rnine (18 to 25
megau,atts) is unable to meet the mine's needs as production increases,
improvements rvould have to be made to the existing line. Before production at
the mine exceeds approximatelv 4.200 tpd, the existing line rvould have to be
upgraded from 50 kV to 69 kV. Montana Porver Company u'ould accomplish
this upgrade bv replacing the insulators presently on the poles l'ith heavier
insulators and changing transfonners at substations along the route. This
upgrade (to 69 kV) is expected to be adequate for up to 5.000 tpd. depending
upon the mining equipment SMC emplol'ees. If and rvhen the demand for porver
exceeds the capacitl' of flre 69 kV line, Montana Porver Cornpany rvould upgrade
the line to 100 kV. This upgrade rvould involve stringing ner,v conductors (r.vires)

and upgrading transformers. Thus, in all cases, upgrades of the porver line to the
Stilhvater Mine u'ould involve improvements to the existing line as opposed to
the construction of an additional line into the area Cluett 1998).

Development of the Hertzler impoundment rvould include about a one-mile
extension of the existing three-phase po\\/er line frorn a point near the junction of
Stilhvater County roads 4 I 9 and 420. This extension rvould probably follorv the
existing road rights-of-rvay or the porver line riglrt-of-n'a1'. The nerv pou,er line
*,ould provide for an operational power demand of about 500 horsepor.ver at the
Hertzler Ranch location.

2.4.2.5 Roads and Traffic
SMC proposes no rnodifications of existing and previously-approved permit-
related roads lvithin the permit boundary. Access roads to the Hertzler Ranch
(Stillrvater County roads 419 and 420) may be upgraded to allorv for installation
of the system of buried pipelines rvithin the rights-of-rvay,. $146 rvould negotiate
an agreement rvith Stilhvater Countl' for the upgrades separate from SMC's Hard
Rock InTpact Plan (SMC 1998).

If SMC and Stilhvater County u'ere unable to negotiate an agreement for the
riglrts-of-rvay along Stilhvater County roads 4 I 9 and 420 - SMC ma1' consider
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Iuse ofthe power of eminent domain to claim the use of the rights-of-way for

installation ofthe pipelines. Montana statute defures eminent domain as 'the
right ofthe state to take private property for public use." (Montana Code Ann. $
70-30-101, 1995). The legislature; however, provided private individuals and
corporations with the power of eminent domain for specific public uses
(Montana Code Ann. $ 70-30-102,1995). Use of the statute by corporations,
including mining companies, has occurred and provides a precedent for such an
application of eminent domain.

Minor road extensions would be required from Stillwater county Road 420 to
the Hertzler impoundment. These e;'tensions would be constructed on property
owned by sMC and would not be open to the public. Furthermore, ttrey would
be reclaimed after SMC closes and reclaims the impoundment.

2.4.2.6 Workforce Requiremenusocioeconomics
Present economic indicators and estimated reserves of ore suggest the
operational life of the Stillwater Mine could be extended at least another 30
years. Workforce requirements forthe operation depend on levels of production
and the methods used for mining. Current projections are for employnent
(permanent employees and contractors) at SMC's mineral operations to increase
from 655 employees on December 31,1997 to 700 employees and contractors
with implementation of this altemative and an average level of production of
3,000 tpd. sMC anticipates that future expansion of underground production
would be accompanied by a shifttoward mechanized mining, rvhich is less labor
intensive than conventional cut and fill mining methods. These potential shifts
in mining methods would not be expected to reduce the present workforce
requirement of 700 employees and contractors, but may reduce the need for
expanding the rvorkforce as production at the mine increases.

Recently (August 1998), SMC and affected units of local govemment agreed to
an amendment of SMC's 1988 Amended Hard Rock Mining Impact Plan. The
1998 amendment was needed because sMC's employment had exceeded the
threshold for amendment established in the 1988 amended plan. The affected
units of local government involved in the 1998 amendment are Stillwater
County, Town of Columbus, Columbus Elementary School Disrict, Columbus
High school District, Absarokee Elementary School District, Absarokee High
school District, Fishtail Elementary school Districl Nye Elementary School
District, and Absarokee water and Sewer District (SMC 1998). The "affected
units of local govemment" are those units of local govemments that would
experience net impact costs during any one year of SMC's mining operation or a
unit of government within which the mineral development is located.
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2.4.2.7 Monitoring
Tailings and Waste Rock
Sampling of the ore bodl'conducted for more than 20 r'ears has shon'n no
capacity for acid generation. Once each year, SMC combines samples fron-r all
mine rvaste rock storage sites for laboratory anall'sis to verify the lack of acid-
generating potential of the materials as directed b1'previousll.-approved/required
agenc)' mitigations. The tailings, n'hich are sampled separatelv. also are tested
for acid-generating potential. The tailings at the Hertzler tailings impoundment
rvould be included in this sampling progran. The sanipling program rvould
continue forthe life of the mine and rvould be expanded to include &1r1, net"
storage sites.

Pipeline Monitoring and Spill Contingency Plan
The Monitoring and Spill Contingency Plan for tlie pipelines (tailings slurrl',
reclaimed water, and mine rvater) is comprised of three elements. The-y are
pipeline design, pipeline inspections, and pipeline leak detection and response.
Each contriblltes to the overall monitoring and spill contingencl' plan.

All four pipelines have been designed to minirnize tlie potential for leaks and to
maximize the potential for localizing the effects of any leaks. The design
includes burial of the pipelines to minimize the potential for freezing, vandalism,
and damage from vehicles. Also, the pipelines u'ould be installed rvithin the
westenr right-of-r,va1' of Stillq'ater Coun6' roads 419 and 420- rvhich rnaximizes
the potential to localize the effects of any rupture. Finallr,, the design
incorporates several features specifically included to minimize the potential for
leakage and contain any'leakage that mal'occur.

SMC rrould conduct routine inspections of the pipelines. Inspections lvould be
accomplished frorn access sites located along the path of the pipelines.
Inspection vaults rvould be installed at fir,e locations along the pipelines rvith
access provided through man-hole entrl'points. Tn'o inspection vaults rvould be
installed at the crossirlgs on the West Fork of the Still$'ater River. Removable
pipe spools rvould be located n,ithin the inspection vaults and the pump station.
These pipe spools r,vould be periodically unbolted and checked for rvear. The
inspectors rvould record the thickness of the pipe's rvall and rvould document
any unusual pattems of rvear. Before anlr wear identified during the inspections
threatens the integrity of the liner, SMC s,ould shut dorvn the transport of
tailings, flush the pipeline to clear the tailings, and extract and replace the HDPE
liner betr.veen the fi.vo'l'aults that encompass the section being removed. This
extraction rvould not require any digging or disturbance to the rights-of-rvay.
The liner is simply pulled out of the pipeline betrveen access points and a new
liner is pulled through and rvelded to the ends ofthe existing liner at each access
point.
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Inspections ofthe pipe spools would occur on specific schedules. During the
firsttwo years ofthe tailings slurry pipelines' operation, inspections would occur
every six months. Inspections of the rvater lines would occur once per year. At
the end of the initial two-yearperiod, SMC may modifi'the inspection schedule,
based on the results of the initial inspections.

SMC also would install an automated leak detection system during construction
of the pipelines. This system would include sensors and a central control
system. sensors installed in the tailings and rvaterpipelines at the main pump
station, at the Hertzler terminal station, and in the five inspection vaults would
continuously monitor florvs and pressures. A rapid drop in pressure may
indicate a rupture of the pipeline and a decrease in flows combined with a higher
pressure may indicate a blockage in the pipeline. In addition, moisture sensors
installed in the vaults would monitor the tailings pipelines for leaks. Leaks
within the tailings pipelines would migrate up the line between the HDPE liner
and the steel pipe and triggerthe moisture sensors within the vault.

Information from the various sensors would be transmitted to the central control
system in the main pump station for monitoring. The sensors would be
connected to a computeized logic control system by a control cable conduit
buried rvithin the pipeline trench. The control system would monitor the
operational parameters and sound an alarm should any significant deviation from
normal operational values occur. An alarm would result in the shutdown and
inspection of the pipelines.

If a leak is detected in a pipeline, the line would be flushed before repairs are
made. Water and slurry materials flushed from the pipelines would be directed
to the Hertzler tailings impoundment. If flushing must occur during a power
outage, SMC would use a diesel generator or a high-pressure, gravity connection
from an underground mine water storage reservoir located on the 6500 level to
flush the lines. when constructed, the size of this reservoir would be sufficient
to contain enough water to flush both tailings pipelines of all tailings. The
tailings would be flushed into the Hertzler impoundment.

Should a rupture occur, SMC would respond immediately and make every effort
to keep the contents of the pipeline from entering adjacent surfiace waters. If a
rupture occuni at the Hertzler terminal station where the pipelines make the
transition from underground to aboveground, the contents would be transferred
to the terminal station containment pond. From this pond, the contents would be
pumped into the impoundment. Ruptures along other locations of the pipeline
would be handled as appropriate. In any case, SMC would notify DEQ, CNF,
and Stillwater County of any rupture and inform all parties of conditions atthe
site ofthe rupture and cleanup efforts underway.
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Water Quality
The program for monitoring rvater quality rvould be the same as that described
under Altemative A because the same MPDES permit rvould exist under this
altemative. Thus, sampling for nutrients at and belorv the percolation pond
outfalls rvould occur and specific limitations on nitrate and phosphate loading
rvould exist. Direct discharge of adit rvater to the Stills'ater River through
Outfall 001 rvould initiate sampling of metals and nutrients in surface rvater
upstream and dorvnstream of the mine. Biornonitoring of this directly-
discharged rvater also rvould occur.

Stonnrvater containment measures and sampling rvould follos' SMC's
Stormrvater Pollution Prevention Plan, u'hich has been approved by, and is on
file rvith. the DEQ and CNF. In the event of a stonnu,ater discharge to surface
waters, SMC ivould sarnple and report the discharge as required b)' its approved
stormwater MPDES pennit.

If this altemative is approved, SMC rvould be required to modiff its u ater
rnonitoring plan and subrnit it to DEQ for approval. This plan u,ould incorporate
the placement of additional monitoring u'ells in the areas proposed for
development and rvould specify the sampling intervals and parameters for
testing. These areas r,vould include the Hertzler tailings impoundment site- the
east side u'aste rock storage site, and anlr areas upon rvhich LAD or percolation
ponds are constructed.

The rvater qualitl'monitoring plan for the impoundment, rvhich must be
approved b), the agencies, r,vould specifically include the follorving components:

for *'ater qualitl' anall'ses;

2.4.2.8 Reclamation
Reclamation procedures have been defined
side u'aste rock storage site, and pipelines.
belorv.

for the tailings irnpoundments, east
These procedures are discussed

Exi sting Tai I ings Intpoundnrent
Reclamation of the tailings impoundment rvould occur concurrently to the extent
practical. Reclamation is concurrent rvhen a disturbance is reclaimed as soon as

practical. For example, a loler lift of an embankment might be reclaimed as

soon as it rvas constructed and at the same time as the next lift rvas being built.
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IThe embankments would be reclaimed concurrently as lifu are completed. SMC
rvould be continually adding tailings from the mill and removing and pumping
tailings to both impoundments overthe life of the mine. consequently, final
reclamation of both impoundments' surface would not occuruntil sMC stops
tailings production and the impoundments are dewatered. All reclamation would
be completed according to plans in the existing permit,

Hertzler Tai lings Impoundment
The outer slope of the tailings embankment would be reclaimed concurrent$
with the facility's operation in stage l. [t would be redisturbed again in stage 2
and reclaimed again. The primary purpose ofthis concurrent reclamation is to
minimize visual effects and fugitive dust. A minimum of 12 inches ofgrowth
media (soil, soil substitute, or both) rvould be placed on the outer surfbce ofthe
embankment and revegetated with an approved seed mix.

Growth media for use in reclaiming the tailings impoundment would originate
from one of two sources. The top 12 inches of topsoil and subsoil ("soil") within
the Hertzler impoundment site would be salvaged. This soil would be used
immediately in concurrent reclamation ofthe embankment or stored in topsoil
stockpiles (Figure ?-2) for use in final reclamation ofthe impoundment. The
second source of growth media rvould be borrow material obtained within the
Hertder Ranch area (Figure ?-2')that SMC rvould use as "soil substitute." This
borrow material rvould consist of alluvial and glacial till subsoils.

Although this borrow material lacks some characteristics of topsoil, several
characteristics make it a suitable grorvth medium. The gravel content ofthis
material makes it less erosive than topsoil alone, which has made similar borrow
material rvithin the permit area suitable for use on the existing impoundment and
waste rock storage embankment slopes within the permit area. Volumes ofthe
borrorv material present in the area are suffrcient to compensate forthe relatively
shallow soils that exist at the Hertzler Ranch. The extra volumes of material
have made it possible to reclaim areas u'here existing soils are very shallow.
Also, because this material r.vould be used to constructthe embankmen! the
primary requirement for soil would be the amount needed to reclaim the surface
ofthe impoundment upon closure.

Final reclamation, revegetation, and closure of the impoundment would follow
the same procedures specified in SMC's plan for the existing tailings
impoundmen! which DEQ and cNF approved previously. The surface ofthe
impoundment may settle between I and l0 feet, depending on the distribution
and thickness ofthe tailings. An average cap of 5 feet (including a minimum of
24 inches of soil or soil substitute) would be placed on the impoundment surface
after dewatering and regrading.
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Before closure, SMC s,ould conduct a capping stud1, ef 1i1. in-situ tailings to
determine the degree of consolidation and settlement. This infonnation rvould
be used b1'the agencies and SMC to determine potential long-tenn settling that
miglrt compromise the reclamation cap, cause a safety hazard. create ponding of
stormrvater on the surface, or create pathl'ays for surface I'ater pollution. They
also rvould incorporate this information into final plans for surface regrading.

East Side Wctste Rock Storage Site
During each of the three stages of construction, the visibili['and containment
berms n'ould be regraded, covered rvitli topsoil, and revegetated. Tlie outer
edges of each lift of the rvaste rock storage site rvould be reclaimed concurrently
as the lifts are completed. After Stage 3 is completed, the r.r'aste rock storage site
u'ould be regraded to blend rvith the surrounding natural terrain, capped rvith
subsoil, covered rvith l2 inches of topsoil, and revegetated. fuprap and
permatrent stormwater drainage diversions rvould be installed along the east and
nofiheast sections of the storage site betrveen the No Name and N1'e Creek
drainages, if necessarl'.

Pipeline Systenr
The surface disturbance along the pipeline route I'ould be reclaimed
ir,rmediatell' after the pipelines are installed. Tu'elve inches of salvaged soil
rvould be placed over the cornpacted fill above the pipelines. The surf,ace u'ould
then be revegetated u'ith an approved seed mix.

Follorving closure of the Hertzler tailings impoundment, the inspection vaults
and man-hole entries n'ould eitlier be removed or filled l'ith concrete. The
surface rvould then be regraded, covered rvith l2 inches oftopsoil- and
revegetated. The pipelines n'ould remain buried in the ground.

2.4.2.9 Bonding
If this alternative is selected, the additional bond would be calculated using the
specifications, stipulations. and mitigation measures contained in the approved
and permitted amendment. The bond rvould include costs for long-term
maintenance of rvater management practices, such as percolation ponds and
diversion ditches: demolition of buildings and other facilities; eafth movement
and soil replacement; seedbed preparation; and revegetation. SMC could not
begin constructing any of the facilities comprising this altemative until the
additional bond has been transferred to DEQ.

DEQ has developed an approximate estimate of the range in rvhich the nerv bond
arrlount r.r'ould be. if this altemative is selected. Bond for SMC's operations
rvould increase from slightly more than $3 rnillion to $l I to $13 million dollars.
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Additionally, if DEQ decides long-term water treatment is necessar5' at closure,
the bond forthis altemative would increase to $20 to $25 million.

2.4.3 Alternative C - Modified Centerline
Expansion and Hertzler Tailings
lmpoundment

Underthis alternative, SMC would expand the existing tailings impoundment
and construct a new impoundment at Hertzler Ranch. SMC also would then later
constnrct a waste rock storage facillty on the east side ofthe Stillwater River and
develop additional facilities for LAD. Figure 2-7 shows the distribution of the
primary facilities comprising this altemative. The primary facilities are
described below.

Implementation of this alternative rvould result in a smaller impoundment at
Hefizler Ranch than would be constructed under the Proposed Action
(Alternative B). This smaller impoundment rvould be 42 feet lorver than the
Proposed Action's impoundment and less visible. Also, the areal ertent of
surface disturbance would be about 40 percent less than rvhat rvould occurunder
the Proposed Action.

Selection and implementation of this altemative also would remove the
limitation on daily production (currently at 2,000 tpd). The permit would be
based on an approved "fooprint" of surface disturbance, not a rate of
production. SMC would be able to alter daily levels of production to respond to
changing conditions in the market, as described under the Proposed Action.

2.4.3.1 Waste Rock Production and Management
Underthis alternative, SMC would have the capactty to dispose of an additional
21.271million tons of waste rock. First, 1,630,000 tons of waste rock would be
placed in the temporary and permanent storage areas already permitted by DEQ
and CNF for waste rock (Figure 2-1). Another 1,755,000 tons of waste rock
would be incorporated into the embankments of the existing tailings
impoundment as it is completed to its currenfly-permitted configuration. About
2,660,000 tons of waste rock then would be incorporated into the embankments
of the existing tailings impoundment as it is expanded from its cunently-
permitted configuration. The remaining 15,226,000 tons of waste rock would be
placed in the east side waste storage site (Figure 2-3). The east side waste
storage site would be constructed and located as described under Altemative B

- Proposed Action.
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2.4.3.2 Tailings Production and Management
SMC u'ould split the disposal of tailings generated during the next 20 to 30 1'ears
betu'een the existing impoundment and a nerv tailings impoundment constructed
attheHertzler Ranch. The first 6.450,000 tons of tailings generated s'ould be
placed in the existing tailings impoundment. The next 10.150.000 tons of
tailings s'ould be placed in the nerr.Hertzler impoundment. Thus, construction
of the pipelines and Hertzler tailings impoundment rvould occur about l0 to l5
1'ears into the 20- to 30- r'ear period.

Exi st i n g Tai I in gs I ntpoundnt ent
The existing tailings impoundment contains 1,900,000 tons of tailings todal' and
can accommodate ariother 1,600-000 tons of tailings in its currentll'-permitted
configuration. It then s'ould be expanded b1'modified centerline construction to
accommodate another 4-850,000 tons of tailings. This expansion s'ould increase
the total capacitv of the existing tailings impoundmerit to 8.350.000 tons and
increase the areal extent of the tailings irnpoundment from 60 acres to 68 acres.
Also, the final crest elevation of the impoundment rvould increase 64 feet, frorn
5,111 feetto 5,175 feet (Figure 2-8).

Hertzler Tai I ings Intpoundntent
The tailings impoundment constructed at Hertzler Ranch under tliis altemative
n,ould be smaller than that under the Proposed Action. This impoundment
s'ould cover about 129 acres of Hertzler Ranch. The impoundment rvould be
constructed in three phases, rvith the final crest elevation at 5,007 feet. 81'
comparison, the Hefizler impoundment of the Proposed Action s'ould cover
163 acres and have a crest elevation of 5,036 feet. Figure 2-9 shon's the plan
and cross section of the Hertzler impoundment that q'ould be constructed under
this altemative.

The Hertzler tailings impoundment rvould be constructed sirnilarlS' to the
Proposed Action's impoundment. The embankment u'ould be built from on-site
borrorv material excavated from rvithin the footprint of the impoundment and
from one or two borrorv areas located nearthe impoundment. The impoundment
rvould be lined n'ith a 60-mil thick HDPE liner. A seepage collection s)'stem
consisting of underdrains constructed on top of the HDPE liner and recycle
ponds rvould be included. Finally, the impoundment's design includes minimum
freeboard to ensure overtopping of the embankment rvould not occur.

TaiIings Punrping and Tt'ansmissiort Systems
The tailings pumping and transmission s1'stem rvould be the sarne Ers described
for the Proposed Action. Thus, it rvould consist of the sarne series of facilities
constructed to transport tailings from the concentrator, underground sand plant.

2-41 2.4 Alternatives Descriptions (Alternative c)
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or the expansion of the existing tailings impoundment to the nerv Hertzler
impoundment. Components of the system include a tailings thickener plant,
tailings reclaim system (to reclaim tailings from the existing impoundment),
tailings pumping system, and tailings slurry pipelines. Each component is
described in detail under the Proposed Action. construction of the tailings
pumping and transmission systems would occur during the initial constnrction of
the nerv Hertzler impoundmen! 10 to 15 1'ears into the 20- to 30-year extension
of the Stillwater Mine's operations.

2.4.3.3 Water Management and Disposal
Under this altemative, SMC rvould continue to handle the adit water and process
and tailings water separately. SMC rvould dispose of adit n'ater using existing
percolation ponds, the ABC, and LAD systems as discussed for the Proposed
Action. SMC rvould add LAD s)'stems at the Stratton and Hertzler ranches
(Figure 2-8) rvhen construction of the east side rvaste storage site forces SMC to
move the east side LAD to these sites. A pipeline buried rvith the slurry tailings
pipelines rvould transport the adit rvater from the clarifiers to these sites.

SMC rvould handle tailings or process rvater under this alternative in the same
manner as described for the Proposed Action. The rvater rvould continue to be
used in the milling and concentrating circuits and to transport tailings to the
tailings impoundments. In the impoundments, the rvater rvould either evapoftlte
or rvould be reclaimed and pumped back to the mill for reuse in the milling and
concentrating circuits.

2.4.3.4 Power Requirements
The requirements for porver for this altemative rvould be similar to those of the
Proposed Action. Montana Power Company would supply the power to the main
Stillvrater Mine using its existing line. A one-mile extension of that line to the
Hertder Ranch impoundment to provide the 500 horseporver to meet the
operational demands of this impoundment. The ertension rvould probably
follorv the existing road rights-of-rvay or power line right-of-rvay.

2.4.3.5 Roads and Traffic
No modifications of existing and previously-approved permit-related roads
rvithin the permit boundary would occur. Access roads to the Hertzler Ranch
may be upgraded to allorv for installation ofthe system of buried pipelines
rvithin the rights-of-rvay. Minor road e:$ensions rvould be required from
Stillwater County Road 420 to the Hertzler impoundment.
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2.4.3.6 Workforce Requirements/Socioeconomics
Essentialll', the rvorkforce requirements and socioeconomics of this alternative
u'ould be the same as those described for the Proposed Action. Thus, the
number of SMC's emplol'ees at the Stilhvater Mine q'ould increase from about
655 (December 3 l, 1997) to 700. Forty' to 45 percent of the additional n'orkers
are expected to be local residents.

2.4.3.7 Monitoring
The monitoring program for this alternative l'ould be identical to that described
for the Proposed Action. SMC rvould continue to monitor annualll'the acid-
generating potential of tailings and q'aste rock. The pipelines s'ould be
monitored according to the Pipeline Monitoring and Spill Contingencl' Plan
developed b1' SMC. Monitoring of s'ater quality' n'ould continue as directed b1'

SMC's MPDES permit and operating permit. Storms'ater containment measures
and sampling n'ould follorv SMC's Storms'ater Pollution Prevention Plan.
Finall5'. if this altemative is selected, SMC s'ould modifi'its s'ater rnonitoring
plan and submit it to DEQ for approval.

2.4.3.8 Reclamation
Reclamation procedures have been defined for the tailings impoundments, east
side s'aste rock storage site, and pipelines. These procedures are the same ;ls
those described under the Proposed Action.

2.4.3.9 Bonding
If this alternative is selected, the additional bond s'ould be calculated using the
specifications, stipulations, and mitigations contained in the approved and
permitted amendment. The bond rvould include costs for long-term maintenance
of rvater management practices, such as percolation ponds and diversion ditches;
demolition of buildings and other facilities; earth movement and soil
replacement; seeded preparation; and revegetation.

DEQ has developed an approximate estimate of the range in rvhich the new bond
amount rvould be, if this altemative is selected. Bond for SMC's operations
u'ould increase from slightl]'more than $3 million to $10 to $12 million dollars.
Additionally, if DEQ decides long-term rvater treatment is necessary at closure,
tlre bond for this altemative s'ould increase to $ I 9 to 524 million.

2-45 2.4 Alternatives Descriptions (Alternative C)



Chapter 2.0 - Public Participation, lssue ldentification, and Aftemativa Development

2.4.4 Alternative D - Modified Centerline
Expansion and East Side Tailings
lmpundment

Underthis altemative, SMC rvould expand the existing tailings impoundment
and construct a nerv impoundment on the east side of the Stilhvater River. SMC
also rvould construct a small rvaste rock storage facility on the east side ofthe
Stillwater River and develop additional facilities for LAD. Figure 2-10 shorvs
the distribution ofthe primary facilities comprising this altemative. The primary
facilities are described below.

Implementation ofthis alternative rvould result in no development at Hertzler
Ranch. All nerv facilities s'ould be concentrated in the general vicinitl'of the
Stilhvater Mine and Stratton Ranch.

Selection and implementation of this alternative also rvould remove the
limitation on daily production (currently at 2,000 tpd). The permit rvould be
based on an approved "footprint" ofsurface disturbance, not a rate of
production. SMC rvould be able to alter daily levels of production to respond to
changing conditions in the market, as described under the Proposed Action.
Horvever, under Altemative D, only 15,885,000 tons of rvaste rock and
I1,390,000 tons of tailings could be stored in the trvo tailings impoundments,
thus reducing the life of these facilities from 30 to 23 years at 3,000 tpd. SMC
would need to submit a revision for a third impoundment to continue operating
beyond this 23-year period.

2.4.4.1 Waste Rock Production and Management
Underthis alternative, SMC would have the capacityto dispose of almost
15.9 million tons of waste rock. First, 1,630,000 tons of n'aste rock rvould be
placed in the temporary and permanent storage areas already permitted by DEQ
and CNF for waste rock (FigureLl). Another 1,755,000 tons of rvaste rock
would be incorporated into the embankments ofthe existing tailings
impoundment as it is completed to its currently-permitted configuration. About
2,660,000 tons of waste rock would be incorporated into the embankments of the
existing tailings impoundment as it is expanded from its currently-permitted
configuration. The remaining 9,840,000 tons rvould be incorporated into the
embankments of the East Stillwater tailings impoundment.

2.4.4.2 Tailings Production and Management
SMC rvould split the disposal of tailings generated during the nert 20 to 30 years
between the existing impoundment and a new tailings impoundment constructed
at the east Stillwater site. About 6,450,000 tons of additional tailings could be
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placed in the existing tailings impoundment. Another 4.940.000 tons of tailings
s'ould be placed in the nerv East Stillwater impoundment. Constmction of the
pipelines and East Stilhvater tailings impoundment ivould occur immediately
upon approval to facilitate the use of both impoundments.

Exi sting Tai I ings Inrpoundment
The existing tailings impoundment contains 1.900.000 tons of tailings today and
can accommodate another 1,600,000 tons of tailings in its currentlypermitted
configuration. It then rvould be expanded by modified centerline construction to
accommodate another 4,850.000 tons of tailings. This exparlsioll u'ould increase
the total capacitl' of the existing tailings impoundrnent to 8.350,000 tons and
increase the areal extent of the tailings impoundment from 60 acres to 68 acres.
Also, the final crest elevation of the impoundment l-ould increase 64 feet, from
5. 1 I I feet to 5 . I 75 feet (Figu re 2-8).

East Sti I lw ater Intpoundment
The tailings impoundment constructed on the east side of the Stilhvater River
under this altemati've n'ould be slightly higher than the east side rvaste rock
storage facility included in altematives B and C. This irnpoundment u'ould
cover about 72 acres,8 acres less than the s'hat the east side rvaste storage
facilitv u'ould cover. The irnpoundment s'ould be constructed in three phases
u'itli the final crest elerration at 5,085 feet. B1, comparison, the east side storage
site associated rvith the other action alternatives rvould have a crest elevation of
5.080 feet. Figure 2-11 shorvs the plan and cross section of the East Stilhvater
impoundment that u'ould be constructed under this altemative.

Except for one feature, the East Stilhvater tailings in-rpoundment rvould be
constructed similarll'to the Hertzler impoundment. Instead of using on-site
borrorv material excavated from rvithin the footprint of the impoundment and
borro*' areas located near the impoundment, the embankment rvould be built
using n'aste rock from the mine. Also, the irnpoundrnent rvould be lined rvith a
10O-rnil thick HDPE liner. The rest of the construction n'ould be similar to that
described underthe Proposed Action. A seepage collection s1'stem consisting of
underdrains constructed on top of the HDPE liner and recycle ponds rvould be
included. Finally, the impoundment's design includes minimum freeboard to
ensure overtopping of the embankment rvould llot occur.

Toilings Pumping and Transmission Systems
The tailings pumping and transmission system rvould be tlie srune as described
for the Proposed Action, except it would be substantially shorter. It u'ould
consist of the same series of facilities constructed to transport tailings from tlie
concentrator, underground sand plant, or the expansion ofthe existing tailings
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impoundment to the nel east side impoundment. Components of the sl.stem
include a tailings thickener plant. tailings reclaim s),stem (to reclaim tailings
from the existing impoundment). tailings pumping sy'stem. and tailings slurrl'
pipelines. Each component is described in detail under the Proposed Action.

Due to constraints in crossing the Stillwater River, the pipelines x'ould be
suspended across the river or attached to the bridge it could not be buried under
the river.

2.4.4.3 Water Management and Disposal
Under this altemative, SMC s'ould continue to handle the adit rvater and process
and tailings s'ater separatelr'. SMC x'ould dispose of adit n ater using
percolation ponds, the ABC, and LAD s)'sterns as discussed for the Proposed
Action. SMC u'ould construct additional percolation ponds and LAD s5'stems on
the east side of the Stillq'ater fuver and atthe Stratton Ra:rch (Figure 2-10)
rvhen constmction of the east side waste storage site forces SMC to move its
existing LAD facilities. A pipeline suspended u,ith the slurn'tailings pipelines
across the Stills,ater River and a separate pipeline to Stratton Ranch rvould
transport tlie adit n,ater from the clanfiers to these sites.

SMC n'ould handle tailings or process rr ater under this altemative in the same
Inanner as described for the Proposed Action. The *'ater n ould continue to be
used in the r-nilling and concentrating circuits and to trallsport tailings to the
tailings impoundments. In the impoundments, the rvater rvould either evaporate
or u'ould be reclaimed and pumped back to the mill for reuse in the milling and
concentrating circuits. The q'ater resource monitoring plar irould be modified.

2.4.4.4 Power Requirements
The requirements for po\yer for tliis alternative rvould be similar to those of the
Proposed Action. Montana Porver Company rvould suppl-v the pon'er to the main
Stillu'ater Mine using its existing line. A sh,ort extension of that line to the East
Stilhvater tailings impoundment rvould be constructed to provide the 500
horseporverto meetthe operational demands of this impoundrnent.

2.4.4.5 Roads and Traffic
No rnodifications of existing and previouslS'-approved permit-related roads

rvithin the permit boundary rvould occur. Stilhvater Countl. Road 419 n'ray be
upgraded betrveen the Still*'ater Mine and Stratton Ranch to allorv for
installation of tlie buried pipeline rvithin the rights-of-na1'.

I
I
I
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2.4.4.6 Wo rkforce Req u i re ments/Soci oeco n om ics
Essentially, the rvorkforce requirements and socioeconomics of this altemative
would be the same as those described forthe Proposed Action. Thus, the
number of SMC's employees atthe Stillwater Mine would increase from about
655 (December 31,1997) to about 700. Forty to 45 percent of the additional
workers are expected to be local residents.

2.4.4.7 Monitoring
The monitoring program forthis altemative rvould be identical to that described
forthe Proposed Action. SMC would continue to monitor annually the acid-
generating potential of tailings and rvaste rock. The pipelines would be
monitored according to the Pipeline Monitoring and Spill Contingency Plan
developed by SMC. Monitoring of rvater quallty rvould continue as directed by
SMC's MPDES permit and operating permit. Stormwater containment measures
and sampling rvould follow SMC's Stormwater Pollution Prevention Plan.
Finally, if this altemative is selected, SMC rvould modifu its rvater monitoring
plan and submit it to DEQ for approval.

2.4.4.8 Reclamation
Reclamation procedures have been defined for the tailings impoundments, east
side waste rock storage site, and pipelines. These procedures are the same as

those described underthe Proposed Action.

2.4.4.9 Bonding
Ifthis alternative is selected, the additional bond would be calculated using the
specifications and stipulations contained in the approved and permitted
amendment. The bond would include costs for long-term maintenance of water
management practices, such as percolation ponds and diversion ditches;
demolition of buildings and other facilities; earth movement and soil
replacement; seed bed preparation; and revegetation.

DEQ has developed an approximate estimate ofthe range in which the new bond
arnount would be, ifthis altemative is selected. Bond for SMC's operations
would increase from slightly more than $3 million to $5 to $7 million dollars.
Additionally, if DEQ decides long-term watertreatnent is necessary at closure,
the bond forthis altemative would increase to $14 to $19 million.
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2.4.5 Agency Mitigations
DEQ and CNF's decisions on the previous environmental anall'ses (1985
through l996) required SMC to implement a variety of rnitigation nreasures.
Many 6f 11t"se measures are ongoing or annual requirements. Consequentll',
SMC must continue to implement them, regardless of the decision made on this
analysis. A summan'of the rnitigation measures required in the previous
decisions is included as Appendix C.

Through the analt'sis of enyironmental consequences. DEQ and CNF identified
additional mitigation measLrres relative to this proposed action or the action
altematives discussed in this EIS. These measures are:

1) The agencies u,ould require testing and monitoring of the penneabilitl'
of the clal' liner or compacted base on n'hich the HDPE liner u'ould be
placed. If this testing shorved that the material does not meet the
minimurn permeabiliq'requirement of IxI0-6 cm/sec, then additional
clal'material u'ould need to be brouglrt in to reduce the penleabilitr'.
The actual cost of obtaining this material u'ould var1, depending upon
horv much material n'as needed and hon' far it had to be hauled to get
to the site, because this affects the cost of purchasing the rnatenal and
the arnount of u'ork involved in transporting the material to and
placing the material at the site. SMC could also investigate other
options of achieving the desired penneabilit5,. There are too many
variables to detennine rvhat this cost might entail. If the rnonitoring
shon'ed that required penneabilities \\'ere obtained, SMC rvould noot
incur costs for obtaining the additional cla), material. No less
restrictive r-nethod of protecting ground r,vater has been identified.

SMC ri'ould be required to monitor ground u'ater at the Hefizler Ranch
to detennine effects of seepage from the impoundment. The agencies
s,ould require a:r additional mitigation measure based on the results of
the ground u'ater monitoring. If ground rvater monitoring at the
Hertzler Ranch indicated that nitrates or other contaminants u'ere
migrating at concentrations that rvould cause increases above the
trigger level in the Stilhvater River, SMC rvould be required to
conduct biological monitoring of periphlton and macroinvertebrates
above and belorv the site trvice a year. This mitigation measure. if
irnplemented, rvould require SMC pay for additional monitoring and
testing. This fi'pe of monitoring and testing costs approximately
$30,000 per )'ear. The number of 1'e3.r of testing required rvould
depend upon rvhen ground rvater monitoring indicated biological
monitoring \\'as necessary. The additional monitoring n'ould be
required to compll'rvith both MMRA and the Montana Clean Water
Act.

2)

I
I
I
I
I
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If monitoring at Hertzler Ranch showed that groundwater quality
exceeded nondegradation standards outside of the mixing zone then
SMC would be required to identiSr, collect baseline data priorto
construction ofthe pipeline and Hertzler impoundment from, and
monitor nearby down-gradient residential wells that could potentially
be affected by seepage from the Hertzlerimpoundment. SMC would
be required to pay for the collection and testing of water samples.
Typical collection and laboratory costs for a single sample range
between $35.00 and $330.00 for nitrates and a full range of the
constituents specified in SMC's ground watermonitoring plan
respectively. The total cost would depend upon the number of wells
being sampled. This sampling would ensure that down-gradientwater
users would be identified and help determine if their water supplies
became contarninated as a result of the Hefiler impoundment. If that
occurred, then SMC would provide replacement water sources as
required under MMRA. No less restrictive means of ensuring long
term compliance is available.

SMC would be required to purchase a 250 kW backup generatorto
ensure pipeline leak detection sensor function and operation during
power failures or partial power outages. This would cost SMC
approximately $50,000 to purchase and $32.00 per hour to operate; it
would take about 4 hours of pumping to vacate the tailings pipeline.
HoweveE if apower outage resulted in undetected leaks or ruptures of
the pipeline, the cost of fines, penalties, and repairs could potentially
exceed that amount. SMC proposes to construct an underground water
storage reservoir at the 6400 foot level, however, it may not be
constructed immediately and it would take time for it to fill up with
enough water to provide sufficient volume to flush the pipelines by
gravity feed alone. There may also be times during mine life when
there was insufficient volume of water in the storage reservoir.
Therefore, there is no less restrictive means of enzuring that the
pipelines could be flushed in the event of a nrpture during a power
failure although a smaller generator would be sufficient to supply
enough powerto keep the leak detection system function.

If after 2 years, agency review of pipeline monitoring data resulted in
a decision to continue the monitoring of the tailings pipelines every six
months and the water pipelines annually, there would be a continuing
cost of monitoring the pipelines more frequently than SMC might want
to speci$. Ifthe agency determined that pipeline monitoring
frequency could be reduced, costs to SMC would be reduced slighfly.
No less restrictive means of ensuring pipeline failure does not occur
has been identified.
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SMC. DEQ, and CNF \\'ould re-evaluate paste technologv applicabilitv
for use at the Stilhvater Mine after 5 1'ears of operations. There rvould
be some costs for engineering studies. If the evaluation resulted in
implementation of paste technologl', there might be increases in
construction and operational costs over more traditional mining and
u'aste storage methods proposed under Alternative B. Those costs
cannot be estimated at this time. No less restrictive means of
providing a denser, and thus potentially smaller impoundment, rvhich
also retains less rvater and can be reclaimed in a shorter period of time
has been identified. Hou'ever, DEQ rvill make this evaluation again
n'hen paste technology is re-evaluated.

SMC would be required to rvork s,ith the Stilhvater ValleS' Bighom
Management Committee to explore options for rTritigating indirect
irnpacts to bighorn sheep. The company's main involvement rvould be
attending meetings, developing mitigations. and implementing those
mitigations. SMC currently rvorks rvith the conrmittee as required in
their operating permit so no additional costs s'ould be incurred for
attending the r-neetings. No costs of mitigation implementation can be
detennined at tliis time because the plans have not be developed: the
costs are not expected to be substantial. Furthenr,ore- x'hether less
restrictive means are available rvill be evaluated before a rTritisation is
inTposed.

The agencies rvould require SMC to replace creeping rneadon, foxtail
r,vith a more palatable native species in the reclarnation seed mix for
the LADs. There r.r'ould be virtually no difFerence in costs to SMC for
implementing this mitigation measure.

SMC currentll'has a dust abatement program for the existing
impoundment. As rnitigation. the agencies s'ould require that prograrn
be extended to the Hertzler or east side impoundments, depending
upon the altemative implemented. The dust abatement prograrn rvould
be implemented rvhenever one of the irnpoundments u'as not in use as

r.vell as rvherr both rvere inactive. This mitigation rvould result in a
slight increase in operating costs to keep both surfaces rvet. This
mitigation u'ould be required under the air qualit5' permit to cornply
vi'ith the Montana Air Qualitl'Act.

During final design development of the Hertzler tailings impoundment,
SMC r.r'ould be required to conduct stability modeling and anall'ses on
the Colorado Shale Unit for deep foundation failures. The agencies
lr'ould also require that a professional engineering geologist or
geotechnical engineer rvould observe the excavation of the Hertzler
Ranch impoundment foundation and borroq' areas to detemrine if any
geomorphological features were exposed that rvould indicate ancient
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mass failure. If such features were observed or if the modeling
indicated a potential for mass failure, then SMC would be required to
develop a plan for a detailed bedrock drilling program and analysis.
The plan would be subjectto agency review and approval priorto
implementation. Necessary changes to the design ofthe impoundment
would be developed, reviewed and approved by the agencies, and
implemented to resolve any problems identified by the drilling and
bedrock analysis. There would be a slight increased cost for running
the additional stability modeling during final design ($2,000 to
$5,000). Since SMC typically has a professional engineer on hand
during construction for quality control purposes, there would be no
additional cost for the engineer to look for signs of mass failure. The
costs associated with drilling and bedrock analysis and any resulting
engineering designs and construction changes cannot be determined at
this time. This mitigation would confirm that the shale bedrock and
glacial till had not been affected by past mass movement and that the
glacial till would provide a suitable foundation for the impoundment.
This requirement would be required under MMRA and no less
restrictive means of ensuring that the impoundment rvould not be

subject to mass failure has been identified.

The agencies would require SMC to develop incentives for employee
carpooling. This requirement is based on the need for minimizing the
potential for accidents on road segments in need of resurfacing.
lncentives could have varying costs to SMC depending upon what
SMC included in theirplan and how many employees take advantage
of the incentives. These costs cannot be estimated at this time. This
analysis of restriction rvould be reevaluated when a plan is submitted
to the agencies. The need for this stipulation may be eliminated
through the Hard Rock Impact Plan.

The agencies would require SMC to extend the first lift ofthe
proposed Hertzler tailings impoundment to the full footprint so that the
outer slopes can be reclaimed once and not redisturbed during
construction ofthe second lift. This could increase construction costs
of the embankment ofthe first lift by approximately $1.2 million, but it
would eliminate the need to reclaim that portion ofthe embankment a
second time under altematives B and C (there would be no
impoundment at Hertzler Ranch under Alternative D). The cost for
stage two would be reduced by $1.2 and so there would be no net
increase in cost of constructing the impoundment Interim revegetation
of the first left as planned underAltemative B would mrtigate visual
impacts and provide for slope stabilization, but the slope rvould be
redisturbed when the second lift was constructed and require
revegetation for a second time. There are no other ways to provide for
final revegetation of the outer slope ofthe first lift and eliminate
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redisturbance of the slope. SMC could investigate rnodifving the final
design so that there is no net increase in volume of borrorv needed to
build the first lift out to the final footprint. it is anticipated that this
rvould reduce the height of the first lift rvhich rvould be made upp in
the second lift: this could reduce the up front capital needed to
construct the first lift. This mitigation is more restrictive than that
proposed under Altemative B.

SMC specified in its revision application that the outer slopes of the
Hertzler impoundment and east side rvaste rock storage site r,vould be
reclairned *'ith a mosaic of vegetation and rock. SMC did not specifi,
horv long the soiled and vegetated slopes s'ould be. The agencies

rvould require a rnitigation rneasure to specifl'that revegetated slopes
rvould not exceed 150 feet in length before being intercepted b1'a
rockl' 76119. This rockv zone or arrnor rvould be placed asvmmetrically
across the slope. This rvould not result in an1' additional costs to SMC
and is an extension of a rnitigation for the existing required under the
1992 ROD on the 2,000 tpd EIS. Tliis mitigation s'ould be necessan'
to ensure successful reclamation of these slopes, to reduce erosion, and

comply s'ith MMRA.

SMC rvould be required to have a professional archeologist present
during construction of the pipeline and the ernbankrnents for the first
lift of the Hertzler impoundment rvhen constmction of these facilities
approaches identified and potential cultural sites. The archeologist
would be responsible for identifying any cultural rnaterial that might
be exposed during constmction. This rvould result in additional costs
of paying forth.ose services. Current rates for a professional
archeologist range betrveen $25.00 and $50.00 an hour; SMC n'ould
also need to cover lodging and meals for the person hired for this
pu{pose. Tlie total cost rvould depend upon on horv long construction
took and ofl an5, needed rnitigations. This restriction rvould be
required to comply rvith the various federal larvs pertaining to cultural,
historic, and archeological resources. No less restrictive means of
protecting archeological resources has been identified.

2.5 Alternatives Considered but Eliminated (&
rationale)

Sel.eral potential altematives u'ere considered for this analysis, but rvere dropped
from detailed stud}' for various reasons. These alternatives are listed belorv and
tlre reasons thel'rvere excluded from further consideration are summarized.
Addition infomration on these altematives is included as Appendix H.
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When reviewing the altematives presented in this section, the reader must keep
in mind the MEPANEPA process requires that altematives evaluated in detail
be implementable (i.e., something that could be developed if approved).
Moreover, economic feasibility in part defines whether or not something could
go forward or is reasonable. The intentthat economic feasibility is to be
included in the determination of the reasonableness of altematives is expressed
in CEQ's memorandum on the 40 Most Asked Questions about NEPA. In part,
CEQ's answers to these questions stale"reasonable alternatives include those
that are practical orfeasiblefrom the technical and economic standpoint and
using common sense... " (CEQ l98l). In response to this direction, DEQ and
CNF considered economic feasibility or cost in their determination of the
reasonableness of the alternatives developed for this MEPAA.IEPA analysis.

2.5.1 1985 Tailings Facilities Sites
During the initial permitting ofthe Stillwater Mine, the DSL and CNF evaluated
l8 possible locations for a tailings impoundment rvithin a reasonable distance of
the Stillwater Mine (DSL and Forest Service 1985; Appendix B). All but three
sites were eliminated in the two-step selection process. The three sites not
eliminated were the mine site, Stratton Ranch, and Hertzler Ranch (DSL and
Forest Service 1983, 1985).

During the cunent MEPA/NEPAprocess, DEQ and CNF reexamined 17 ofthe
l8 sites to determine ifthe previous reasons for eliminating the sites from
evaluation are still valid or if new information ortechnologies make some ofthe
sites viable now. The l8th site was the Mine Site, which was selected as the
prefened option in 1985. SMC constructed this facility and has operated it for
the last nine years.

Table 2-2 summarizes the results of the reevaluation ofthe 1985 sites. Of the
17 sites reconsidered, all but the Hertzler Ranch sites (Sites B, C, and D) and the
Old Tailing Mine (Site [) were eliminated from detailed consideration in this
MEPANEPA analysis (at least one of the action altematives analyzed in detail
involves these sites). For all but Site G (Stratton Ranch), Site K (Beartooth
Ranch), and Site M Qlomeman Flats), the reevaluation found the rationale used
in 1985 to eliminate the sites was still valid (Table 2 -2). Sites I, K, and M were
eliminated for reasons other than those identified in 1985. The following
discussion presents the reasons for which these three altemative sites for a
tailings impoundment were dropped from detailed consideration in this EIS.
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Table 2-2 Results of Reevaluation of 1985 Tailings Facilities Sites

Site Name
ID

Status Reasoning
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A Robinson Drarv eliminated

B Hertzler Ranch under
consideration

C Hertzler Ranch under
consideration

D Hertzler Ranch under
consideration

E Stanlel,Coulee eliminated

F Prairie Creek eliminated

G Stratton Ranch eliminated

H Limestone
Cave

I Old Tailing
Mine

J Mine Site

K Beartooth
Ranch

L Mountain Vieu'

M Horseman Flats

N Horseman Flats

O Cathedral
Mountain

P Buffalo Jump

a Ranch Creek

eliminated

1985 decision to eliminate due to failed tloodolains test is
still valid.

SMC's present proposal involves Hertzler Ranch.

SMC's present proposal involves Hertzler Ranch.

SMC's present proposal involves Hertzler Ranch.

1985 decision to eliminate due to lailed floodplains test is
still valid.

1985 decision to eliminate due to l-ailed lloodplains test is
still valid.

1985 decision n,as to retain this site. Honel'er, more recenf
information suggests geologic stabilitl' and high groundrvater
table are concerns.

1985 decision to eliminate due to concerns about geological
stabililv and high groundwater are still valid. Also, to use

this site. SMC n'ould liave to acquire priyate property and

rel ocate individuals living there.

This site is the East Stillu,ater site that is oart of Alternative
D,

This site alreadl, is occupied bt' SMC's present tailings
impoundment.

This site rvas reevaluated for inclusion in action alternative
as discussed in the narrative.

1 985 decision to eliminate due to concerns about geological
stability is still valid. Also, pumping tailings tbr backfilling
several mine sites is not economicalll' f-easible.

This site rvas reevaluated lbr inclusion in an action
alternative as discussed in the narrative.

1985 decision to eliminate due to concerns about geological
stability and the need to acquire privately-ol,ned land is still
valid.

1985 decision to eliminate due to concerns about geological
stability and the need to acquire the privately-orvned lands is
still valid.

1985 decision to eliminate due to concerns about geological
stability is still valid.

1985 decision to eliminate due to concerns about geological
stability and violations ofStilhvater County's zoning
regulations is still valid.

I 985 decision to eliminate due to the need to acquire
privately-olvned lands and concerns about geological
stabilitv is still'r'alid.

under
consideration

eliminated

eliminated

eliminated

eliminated

eliminated

eliminated

eliminated

eliminated

R Horseman Flats eliminated
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Alternative Considered:

Reasons Considered:

Reasons Dropped:

Tailings impoundment at Stratton Ranch (Site G
on Table 2-2).

The 1985 analysis determined this site was
reasonable for construction of a tailings
impoundment. Use ofthis site may have
eliminated the rvater-related concems and potential
effects associated rvith a tailings impoundment at
Hertzler Ranch and the 7.8-mile long pipelines
needed to support an impoundment at Hertzler
Ranch.

Current information suggests much of the Stratton
Ranch site is geotechnically unstable and
unsuitable as a foundation for a tailings
impoundment. A potential landslide area exists on
the site's westem margin. Because the site has
shallow groundwater and rvetlands, extensive
diversion of surface water rvould be necessary as
part of any att€mpt to stabilize the site. Also, the
facility would be highly visible.
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Alternative Considered:

Reasons Considered:

Reasons Dropped:

Tailings impoundment at Beartooth Ranch (Site K
on Table 2-2) developed in conjunction with the
East Stillwaterimpoundment to provide the
necessary capacrty for tailings.

This site is close to the Stillwater Mine. It also
involves private lands owned by SMC and federal
lands administered by the Forest Service, so
acquisition of the site is possible. In conjunction
rvith the East Stillwater impoundment, it would
eliminate the near-term need for a tailings
impoundment at Hertzler Ranch.

Compared to the other altematives available,
technical, environmental, and economical concems
rendered this altemative unreasonable.
Development of a tailings impoundment at the site
also would present technical challenges. The site
is within the floodplain of the Stillwater River and
would require significant floodproofing of the
tailings retention stmcture and possibly
modification of the drainage channel to
accommodate design stream flows. There is a high
potential for soft, unstable foundation conditions
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in the floodplain soil deposits, requiring flatter
embankment slopes or a reduced level of stabiliry

Use ofthis site rvould force the relocation of
individuals and a rvorking ranch, rvould remove
s'inter range occupied by the Stills'ater Valley's
herd of bighorn, and rvould establish alarge
tailings impoundment near the rvildemess
boundary. The location s'ithin a riparian
environment also ma1'result in rvetlands
di sturban ce requi ring additional nT iti g ation
measures. The shallorv depth to groundrvater
u,ould increase the risk of u'ater quality impacts
due to arlv seepage incidences.

Additional disturbance rrould occur because SMC
rvould have to construct a single pipeline to
Stratton Ranch to transport adit u'ater to LAD
systems installed here. Horvever, evell rvith LADs
at Stratton Ranch, SMC probably n'ould not be

able to dispose of all the adit rvater it rvould
produce as production is increased.

An initial estimate of the costs for operation of a
tailings impoundnent at the Beartooth Ranch site
suggests costs u'ould be on the order of $3.88 per
ton of tailings, or almost l9 percent higher than
similarly-based costs for Altemative B ($3.27 per
ton of tailings). The primary reason for these
increased costs is the increased capital costs to
develop a second impoundment site rvith
associated tailings pipeline and rvater reclaim lines
as rvell as the requirement to pump tailings
1.5 miles to a site that is 300 feet above the
Stillrvater Mine's mill

Alternative Considered :

Reasons Considered:

Tailings impoundment on Horsernan Flats (Site M
on Table 2-2) developed in conjunction rvith the
East Stilhvater impoundmer-rt to provide the
necessary capacity for tailings.

This site is comparatively close to the Stillrvater
Mine. It also involves federal lands adrninistered
by tlie Forest Service so acquisition of the site is
possible. In conjunction rvith the East Stillwater
impoundrnent. it rvould eliminate the near-tenn
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Reasons Dropped:

need for a tailings impoundment at Hertzler
Ranch.

The primary concem with the Horseman Flats site
is associated with the risk involved in pumping the
tailings long distances under high pressure. The
Horseman Flats Site is located about 2.5 miles
away and l, I 00 feet higher than the existing mill
facility. Access to the site could be achieved by
existing roads, however improvement would be
required to allow all-weather access from the mill
site. Several pumping schemes are conceptually
viable; however, from considerations of surface
disturbance, operational reliability, and overall
efficiency, the economic analysis considered that
future tailings would be pumped by high
horsepower, positive displacement pumps located
at the existing mill facility. The tailings would be
conveyed through a HDPE lined, steel pipe with
secondary containment. The high pumping
pressures and resulting pipe friction and abrasion
would require a high level of pipeline
maintenance. Accordingly, this pipeline would
need to be at the surface to allow monitoring urd
maintenance access.

Altemative methods of transporting slurry tailings
to the impoundment site such as trough conveyors
or bucket conveyors are not considered feasible.
Trough conveyors are limited by the gradation and
consistency of the material that can be conveyed
and would not allow transport of even dewatered
or thickened tailings. Bucket conveyor systems
rvould require specialized containment provisions
to transport slurry. Either system would be
considered non-traditional with limited, if any,
demonstrated use in long-distance tailings
transport.

The potential for accidental discharge oftailings is
very likely overthe operational life of the facility.
Due to the tailings pipeline being above grade and
extending up the valley slope, there would be a
high visual impact. The risk of surface and ground
water quality impacts, while not as high as the
Beartooth site, would still be an issue. There are
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sev€ral dognstream \\,ater users that *,ould be
affected b1'any rvater quality impacts. The upper
portion of Horseman Creek u,ould require
diversion around the impoundment.

This site and its environs are used heavily' f61
recreation and a substantial number of identified
sources of dornestic rvater occur up and dou'n
gradient ofthe site and elservhere on Horseman
Flats. These sources supply waterto residents of
the Cathedral Mountain Ranch subdivision.

Additional disturbance u'ould occur because SMC
rvould still have to constmct a single pipeline to
Stratton Ranch to transport adit u,ater to LAD
s1'stems installed here. Honever, even rvith LADs
at Stratton Ranch, SMC probabll' n'ould not be
able to dispose of all the adit rvater it rvould
produce as production is increased.

An initial estimate of the costs for operation of a
tailings impoundment at the Horsernan Flats site

suggests costs rvould be on the order of $3.94 per
ton of tailings. or almost 2l percent higher than
similarly-based costs for Altemative B ($3.27 per
ton of tailings). The prirnary reason for the higher
costs associated rvith this alternative is the
increased capital costs to develop the second
impoundment site at Horseman Flats rvith
associated tailings pipeline and rvater reclaim lines
as rvell as the requirement to pump tailings
2.5 miles to a site that is about 1.100 feet above
the Stillivater Mine's mill.

2.5,2 1997 Alternatives Gonsidered but Eliminated
Several neu'altematives also rvere developed for consideration in the current
MEPAA{EPA analysis, based on public input during scoping or public revierv of
the draft EIS (40 CFR 1502.9 (b) and ARM 17.4.603 (10) (b)) Although the
altematives discussed belorv rvere initially developed for consideration, they
u'ere dropped from detailed analysis for the reznons identified.

Alternative Considered : A tailings impoundment in the Nye Creek drainage
east of SMC's east side operation.
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Reason Considered:

Reason Dropped:

This alternative location for the Hertzler tailings
impoundment was suggested by a member of the
public. The Nye Creek site is located
approximately I mile east ofthe mill facility and is
approximately 1,600 feet higher than the mill site.
There is sufficient capaclty within the drainage to
impound in excess of 6 million tons oftailings;
however, a dam that is more than 160 feet high
rvould be required. Access to the site would
require a major upgrades of existing four-wheel
drive trails.

Compared to the other altematives available,
technical, environmental, and economical concems
rendered this altemative unreasonable. The
accessibility to the site during winter would be
restricted and any closure of the access road would
prohibit operational access to the tailings
impoundment and water reclaim system. To
develop the required impoundment capacity, the
required dam would be almosttwice as high as

required at either the Beartooth or Horseman Flats
sites. This increases the risk of failure and the
consequences of a failure. The potential for
accidental discharge of tailings from the tailings
transport pipeline would be very likely overthe
operational life of the facility. Due to the tailings
pipeline being above grade and extending up the
valley slope, there would be a high visual impact.
Development ofthe tailings impoundment would
require diversion of the Nye Creek drainage,
rvhich, considering the steep topography of the
drainage basin, would be very disruptive to normal
strean flows. The proximity ofthe Stillwater
River increases the risk of any release of tailings
or discharge of water causing a water quallty
impact. This would include both releases from ttre
impoundment and accidental releases due to
failure of pipelines leading to and from the
impoundment.

Established technology for transport of the tailings
to the impoundment rvould consist of either a
multiple stage pumping system consisting of a
series of pumps with surge tanks and reclaim
ponds or a single stage pumping system and a high
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pressure pipeline. Use of multiple purnps rvould
require significant site disturbance to develop eacl-r

pumping station, provide all-rveather vehicle
access, provide a surge tank, provide electrical
power, and provide emergeuc]' containment.
Capital and operating costs rvould increase rvith
each additional pump station installed.
Accordingly, it rvas assumed that a single pumping
stage rvould be used, rvith the pump station
constructed near the existing mill facilitl'.

The high horsepou'er, positive displacement
pumps this alternative u,ould require rvould cause
substantial wear on the pipeline necessitating high
maintenance and frequent access to the pipe.
Consequently. the pipeline *'ould have to be
placed on the surface ratherthan be buried.
During the course of operation, there s,ould be a
high probabilitl' 11iu1at some point. the pipeline
rvould fail resulting in discharge of tailings to the
environment. Secondary containment q'ould be
required in the pipeline design to control this
discharge.

An initial estimate of the costs for operation of a
tailings impoundment at the N)'e Creek site
sllggests costs r.vould be on flre order of $4.09 per
ton oftailings, or about 25 percent higherthan
similarly-based costs for Altemative B ($3.27 per
ton of tailings). The prirnary reason for the higher
costs associated rvith this altemative is the
increased capital costs to develop flre
impoundment site at Nye Creek rvith associated
tailings pipeline and rvater reclaim lines as rvell as

the requirement to pump tailings I mile to a site
that is about 1,600 feet above the Stilhvater Mine's
mill.

Alternative methods of transporting slurry tailings
to the impoundment site, such as trough conve),ors
or bucket conveyors, are not considered feasible.
Trough conveyors are limited by the gradation and
consistency of the material tliat can be convel'ed
and rvould not allor,v transport of even den'atered
or thickened tailings. Bucket conve)/or systems
s'ould require specialized containment provisions
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to transport slurry. Either system would be
considered non-traditional with limited, if any
demonstrated use in long-distance tailings
transport. This alternative also would require
construction of a significant catchment basin at the
mine site for surge control and to capture spills
and drawdowns for accidents or maintenance.

Alternative Considered: Disposal oftailings in the abandoned Benbow
mining facilities instead of in a new tailings
impoundment. These facilities are in the upper
part of the Little Rocky Creek drainage just below
the ridge that divides the Nye Creek and Little
Rocky Creek rvatersheds.

Reason Considered: This altemative was suggested by members ofthe
public.

Reason Dropped: This alternative was determined to be
unreasonable because implementation would be
technically unfeasible. This alternative would
require pumping tailings from the Stillwater Mine
up the Nye Creek drainage and over the 8,800-foot
high drainage divide, a vertical gain in elevation of
more than 3,500 feet. Established technology for
transport of the tailings to the disposal site would
consist of either a multiple stage pumping system
consisting of a series of pumps with surge tanks
and reclaim ponds or a single stage pumping
system and a high pressure pipeline. Use of
multiple pumps would require significant site
disturbance to develop each pumping station,
provide all-weather vehicle access, provide a surge
tank, provide electrical power, and provide
emergency containment. Capital and operating
costs would increase with each additional pump
station installed. Accordingly, it was assumed that
a single pumping stage would be used, with the
pump station constructed near the existing mill
facility.

The high horsepower, positive displacement
pumps this altemative would require would cause
substantial wear on the pipeline necessitating high
maintenance and frequent access to the pipe.
Consequently, the pipeline would have to be
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placed on the surface ratherthan be buried.
During the course of operation, there s'ould be a
high probability that at some point, the pipeline
rvould fail resulting in discharge of tailings to the
environment. Secondarl/ containment *'ould be
required in the pipeline design to control this
discharge.

Alternative methods of transporting slurry tailings
to the impoundment site such as trough convevors
or bucket conve)'ors are not considered feasible.
Trough conveyors are lirnited b1'the gradation and
consistencv of the material that can becconveyed
and u'ould not allorv transport of even des.atered
or thickened tailings. Bucket conve)'or systems
s'ould require specialized containrnent provisions
to trallsport slurn'. Either s)'stern n'ould be
considered non-traditional n'ith Iimited. if an1'.

demonstrated use in long-distance tailings
transport.

At tliis time, it is unknorvn if there is sufficient
volume to dispose of the tailings in existing
underground mine rvorkings because the extent
and condition of the underground rvorkings is
undefined. There is a high risk that there u'ould
not be sufficient volume and tliat development of
surface disposal facilities s,ould be required at
sorne point inthe future. The immediate site area
does not readilv allos' development of an
irnpoundment. requiring development at one of the
other altemative sites. Further, the potential for
groundrvater irnpacts from seepage resulting frorn
the subsurface tailings disposal rvould be ve[.
difFrcult to predict or control. Additionally. this
altemative rvould require construction of a
significant catchment basin at the mill site for
surge control and to capture spills and dra*,dorvns
for accidents or maintenance.

Alternative Considered: Total Tailings Paste Backfill and Landfill (backfill
and landfill were considered together because if
SMC does not implement total tailings paste

backfill, total tailings paste landfill n'ould not be
possible - SMC rvould be removing the sand
fraction for backfillins in the mine.)

I
I
I
I
I
I
I
I
I
I
t
I
I
I
I

2-67 2.5 Alternatives Considered bu Eliminated



Chapter 2.0 - Public Participation, lssue ldentification, and Afternative Development

t
I

Reason Considered:

Reason Dropped:

Total tailings paste backfilling is one of the new
emerging technologies for handling and disposing
of tailings. Depositing the paste as backfill in
underground mining areas involves tle placement
oftailings in abandoned mine shafts and workings.
This method of disposal could eliminate the
placement of at least some ofthe tailings on the
surface.

Paste landfilling involves the placement on the
ground surface of atailings paste that consists of
tailings that have a lorv moisture content. The
paste retains moisture in a manner similar to wet
concrete. Thus, the moisture does not separate
when the paste is allowed to rest. Paste properties
allorv the tailings paste to be placed on the surface
as an engineered fill, rather than as a wet slurry
placed behind a dam. Use of paste also may
decrease the time required for the tailings mass to
achieve its ultimate density and volume.

The agencies determined implementation of total
tailings paste backfill at the Stillwater Mine is not
reasonable at this time. Several considerations
formed the foundation for this conclusion. First
this technology has only recently been
implemented in a full-scale, operational mode in
other underground mines and critical issues remain
unresolved. For example, no one knows:

plant effectively,

to be added to provide the strength necessary
for safe mining,

backfill to gain strength,

can be accommodated by the mine's
production schedule,

natural sand materials to provide a suitable
backfill.
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Second, implementation of a total tailings paste

backfill s5'stem rvould not elirninate the need for
additional aboveground storage for tailings. The
increase (srvell) in volume of rock resulting from
rnining and processing of the ore combined rvith
the necessit1' for maintaining certain areas of the
mine open for access indefinitely ellsure that all
tailings cannot be placed underground. SMC
rvould have to store this excess volume somervhere
on the surface. (Considerations ofsurface disposal
are discussed under total tailings landfill).

If rvhole tailings paste backfill rvas implemented,
about 68 percent of the tailings rvould be used as

paste backfill in place of the current sand S)'Stern

md 32 percent of the rvould have to report to the
surface for disposal. Under SMC's current
s1'stern, 58 percent of the tailings report as backfill
in the mine and 42 percent report as slurried
tailings to the tailings impoundment.
Consequentlr.. the volume of s'hole tailings paste
reporting to a surface impoundment rvould not
reduce the size of the impoundment required for
storage much over that needed for slurried tailings.
For example, to store the sarne volume of tailings
as addressed by Alteniative B, an irnpoundment
built at Hertzler using rvhole tailings paste rvould
cover about 150 acres (compared n'ith 163 acres
for Altemative B) and rvould have a final
embankment elevation of 4.996 feet (compared to
5,036 feet for Altemative B). Placing total tailings
paste on the east side of the Still$'ater River,
s'ould require an impoundment that u'ould cover
about 80 acres ofsurface area u'ith a final crest
elevation of 5.060 feet.

Transport of the total tailings paste to the landfill
site rvould be a substantial problem, technically.
As discussed belorv, the paste plants rvould be at

the mine site. Horvever, pipeline transport of total
tailings paste is not technicalll' feasible because
the paste rvould have to be re-slurried for delivery
to the landfill site and then dervatered again to
reestablish a paste for disposal. A conveyor
system to move the volume of tailings generated
from a 3.000 to 5.000 tpd operation u,ould be
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prohibitively large and ineffrcient. Also,
transporting the paste by trucks at these production
levels would substantially increase the volume of
traffic on Stillwater County roads.

Third, construction of an overall paste backfill
system would generate a surprisingly large anount
of nerv disturbances. With present knowledge, it
appears that SMC would have to construct 3 or 4
paste plants similarto the experimental plant SMC
is constructing now (however, tailings production
rvould support the operation of only three or four
plants at any single time) and move them to 9 or
l0 sites overthe next 20 to 30 years. They would
have to be constructed near portals due to
limitations on distances the paste can be pumped.
SMC would have to construct a 200-foot by 200-
foot (0.9 acre) pad at each ofthe 9 to 10 portals.
Due to the steep slopes and the need for cut-and-
fill construction, disturbance forthe pads would
encompass much more than one acre (and at least
some of the waste rock generated by construction
would have to be stored somewhere). The overall
slopes on SMC's present system of roads to the
upper portals are too steep for loade{cement
trucks to negotiate. Each paste plant would require
at least 2 truck loads of cement daily (6 to 8 trucks
total). Thus, SMC rvould have to construct a new
system of roads with shallower slopes for the
cementtmcks. If SMC did construct a new
network of roads, it's still questionable ifthe
cement tnrcks could ,lccess the plants during the
winter.

Fourth, the addition ofthe paste backfill system
would substantially, increase the requirements for
electrical power. Each plant would require about
1.5 megawatts of power. Currently, Montana
Power Company's distribution lines supplying the
Stillwater Mine and Stillwater Valley could not
provide that much power when the other demands
of increasing production, even with the upgrades
discussed earlier. The power lines may have to be
completely reconstucted back to Billings before
the power forthe paste plants and the rest of the
mine could be supplied.
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Fifth. the paste backfill s1'stern l'ould substantialll'
affect the visual characteristics ofthe rnountain
above the mine. The additional disturbances at the
portals, the 200-foot long by 65-foot rvide. b1' 50-
foot tall paste plants, nel roads, and porver lines
all rvould be visible from the valle)'.

Finally. the addition of the paste backfill system
rvould require a substantial financial int'estment.
Each paste plant rvould cost about $7 to $10
rnillion dollars to construct. At 3 to 4 plants- the
total cost rvould approach $40 million just for the
paste plant facilities, exclusive of roads, pllmps,
pipes, etc. An initial estimate of the costs for
operating a ivhole tailings paste backfill and
landfill operation at the Stillu'ater Mine suggests
costs rvould be on the order of $6.77 to $6.88 per
ton of tailings, or about 107 to I l0 percent higl-rer
than similarly-based costs for Altemative B ($3.22
per ton of tailings).

As a result of flrese considerations, DEQ and CNF
determined this altemative is not currently
feasible. Under MEPAAIEPA, all altematives
considered in detail must be reasonable ((CEQ
1981, 40 CFR 1502 14, and ARM 17.4.603 (2)
(b)). This altemative does not meet the technologS'
test for feasibility (CEQ 1981 and ARM 17 .4.603
(2) (b)) It rvould require re-engineering and
excessive cost to redo the mine. therefore. not
meeting the economic test for feasibility (CEQ
l98l). Therefore. this alternative was not included
for consideration in detail.

Holever, the agencies recognize that the results of
SMC's experimental paste plant and advancing
technology may alter the feasibility in the future.
The-v also recognize the need for aboveground
storage of tailings rvould still be required and that
any of the r.vaste management facilities comprising
the altematives considered in detail could be
converted to total tailings paste backfill and
landfill should the technology be demonstrated
feasible in the future. Thus, DEQ and CNF
proposed an additional mitigation measure to
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reconsider paste technology rvithin five years of
the decision makers' signing the RODs.

Alternative Considered: Slimes Tailings Paste Landfill (slimes tailings
were not considered for backfilling because it is
unlikely slimes tailings paste would have the
structural strength needed in SMC's backfilling
operations).

Reason Considered: Paste landfilling is one ofthe new emerging
technologies for handling and disposing of
tailings. Paste landfrlling involves the placement
on the ground surface of a tailings paste that
consists oftailings that have a lorv moisture
cont€nt. The paste retains moisture in a manner
similar to wet concrete. Thus, the moisture does
not separate when the paste is allowed to rest.
Paste properties allorv the tailings paste to be
placed on the surface as an engineered fill, rather
than as a wet slurry placed behind a dam. Use of
paste also may decrease the time required for the
tailings mass to achieve its ultimate density and
volume.

Reason Dropped: Implementation of slimes tailings paste landfill at
the Stillwater Mine is not a reasonable alternative
at this time. Several considerations formed the
foundation for this conclusion. The volume of
slimes tailings paste reporting to a sur ce
impoundment would not reduce the size ofthe
impoundment much over that needed for slurried
tailings. For example, to store the same volume of
tailings as addressed by Alternative B, an
impoundment built at Hertzler using slimes
tailings paste would cover about 150 acres
(compared with 163 acres for Alternative B) and
would have a final embankment elevation of
5,025 feet (compared to 5,036 feet for Alternative
B). To dispose of slimes paste tailings on the east
side of the Stillwater River, the impoundment
would cover slightly more than 80 acres
(compared ta 72 acres for Alternative D) and
would have a final crest elevation of 5,120 feet
(compared to 5,085 feet forAltemative D). With a
final height of more than 150 feet, the static and
seismic stabiliq'of such a slimes tailings paste
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impoundment u'ould be a concem because slimes
tailings paste is likely to remain saturated and
susceptible to liquefaction during earthquakes.

During June 1995, pilot tests rvere conducted at
the Stilhvater Mine to determine the efficiency and
ability of dervatering Stilhvater slimes tailings.
The results of this anall'sis on the potential use of
slimes-based paste for landfilling suggest the use

of this technology rvould not substantially reduce
SMC's requirements for storage of the tailings,
rvould not provide any substantive environmental
benefits, and u'ould not provide any advantages for
concllrrent re clarn atio n ove r slurri ed tai I ing s

disposal.

More than 70 percent of SMC's tailings (bv
rveiglrt) is finer than20 microns. With this level
of solids. the paste rvould be fully saturated, rvould
have lou' strength characteristics- and could liquifi'
under seismic loading conditions. To ensure
stability. SMC ivould have to contain the paste bv
constructing a perimeter embankment from local
borrorv materials or using cement-amended paste
to create a structural zone around the tailings
paste. If a perimeter embankment is constructed,
the final structure rvould be almost the same size
as that of the Hertzler impoundment proposed bv
SMC. Little information is available on the
behavior of paste amended rvith less than three
percent of cement b)' l'eiglrt (the amount needed
to achieve the desired increase in strength).

Use of slinles tailings paste disposal also is not
projected to provide any substantive improvement
on the loss of seepage to groundwater over that
projected for a slurried tailings impoundment.
Due to the fine-grained nature of SMC's tailings,
the paste produced likely u,ould have a high rvater
content and remain full1' saturated. Although
deu'atering of the tailings to form the paste r.vould

eliminate the initial settling and consolidation of
the slurrl', seepage from the paste x'ould still
occur. Initial seepage from the paste rvould be less
than that from slurried tailings. Horvever, on-
going seepage from the tailings paste u'ould be
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similar to that from slurried tailings that have
completed the initial settling and consolidation.
Thus, SMC would still have to construct a liner
and underdrain system for paste disposal.

Because slimes tailings paste would most likely be
placed in a saturated condition, it will have low
strength and correspondingly poor trafficability.
Thus, concurrent reclamation would not be
possible withoutthe use of a surface layer of
cement-arnended paste to provide adequate support
for reclamation activities.

The addition ofthe slimes paste landfill system
would require a substantial financial investrnent.
The paste plant would cost about $7 to $10 million
dollars to construct. An initial estimate ofthe
costs for operating a slimes tailings paste landfill
operation at the Stillwater Mine suggests costs
rvould be on the order of $5.72 to $5.83 per ton of
tailings, or about 75 to 78 percent higherthan
similarly-based costs forAlternative B ($3.27 per
ton oftailings).

As a result ofthese considerations, this altemative
is not currently reasonable. Under MEPAAIEPA,
all alternatives considered in detail must be
reasonable (CEQ 1981,40 CFR 1502.14, and
ARM 17.4.603 (2) O)). Therefore, this altemative
was not included for consideration in detail.

However, the agencies recognize thatthe results of
SMC's experimental paste plant and advancing
technology may alterthe feasibility of this
altemative in the future. They also recognize the
need for aboveground storage of tailings would
still be required and that any ofthe waste
management facilities comprising the altematives
considered in detail could be converted to paste
landfrll should the technology be demonstrated
feasible inthe future. Thus, DEQ and CNF
proposed an additional mitigation measure to
reconsiderpaste technology within five years of
the decision makers' signing the RODs.
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Alternative Considered: Tailings impoundment at Hertzler Ranch n'ith
additional lining (e.g., thicker liners [100 mil] or a
second liner).

This alternative rvas considered to address
concems about the potential for seepage from the
tailings to contaminate groundu'ater at Hertzler
Ranch. Also- a 100-mil liner s'as used in the
existing tailings impoundn-rent.

This altemative rvas dropped because a revierv of
tlre clraracteristics of SMC's proposed Hertzler
tailings impoundment suggested additional liners
or a thicker liner u'ould not provide any
substantive decrease in the potential for seepage to
reach groundr.vater. The proposed 60-mil thick
HDPE liner. liner bedding material, and
underdrain svstern provide a better system of
protection. The HDPE liner and the cornpacted soil
liner together provide as lorv or lou'er
transmissivity as a i00-mil liner by itself (a 100-
niil liner is not installed n'ith a compacted soil
liner). Additionalll,. 60-mil liners are easier to
handle during installation tlian the thicker and
heavier 100-mil liners. nhich results in fen'er
chances for problems, such as tears. The 60-mil
liners lie flat and sit tight on the soil liner, rvhereas
100-mil liners (due to their thickness) tend to
bridge over the soil resulting in a poorer fit over
the soil.

Finally. although a 100-mil liner l'as used in the
existing tailings impoundment, a 60-mil liner rvas
determined to be adequate for protecting ground-
rvater and rvas initially approved. Holel,er, n'inds
at the rnine were too high for tlie 60-mil liner.
Thel'pulled the liner up rvhere it rvas exposed or
had a thin cover. These same r.vinds could not
move the 100-mil liner. Because the valley at
Hertzler is u'ider, the rvinds are not as strong as at
the mine and a 100-rnil liner r,vould not be needed
to resist the stronger rvinds.

Reason Considered:

Reason Dropped:

Altern ative Considered : Centerline expansion of the existing tailings
impoundment cornbined rvith a nerv impoundment
at Hertzler Ranch.
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Reason Considered:

Reason Dropped:

Implementation of this altemative rvould result in
a smaller impoundment at Hertzler Ranch than
rvould be constructed underthe Proposed Action.
The smaller impoundment would be less visible
and its areal extent would be less than what would
occur underthe Proposed Action.

Expansion of the existing tailings impoundment
would push the impoundment's toe farther into the
PMF flood plain. This extension of the toe is
unacceptable to DEQ and CNF. Also, this
altemative rvould be substantially redundant with
Alternative C, which was carried through the
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analysis.

Alternative Considered:

Reason Considered:

Reason Dropped:

Altemate routes for the pipelines that rvould
connect the mill and concentrating circuits at the
Stillwater Mine to the proposed Hertzler tailings
impoundment.

Alternative routes might offer more
environmentally-acceptable means for connecting
the mill and concentating circuits to the proposed
Hertzler tailings impoundment.

Alternative routes would not offer more
environmentally-acceptable means for connecting
the mill and concentrating circuits to the proposed
Hertzler tailings impoundment. Altemative routes
rvould generate more disfurbance because they
rvould traverse undisturbed private lands.
Construction and reclamation of these routes
rvould be more difficult due to the irregular
topography the routes would have to cross. In
contrast, the proposed route along the rights-of-
way of Stillwater County roads 419 and 420 is
already disturbed and readily reclaimed to its
present use and conditions.

2.6 Reasonably Foreseeable Projects
Effects resulting from implementation ofthe following projects may, to some
degree, combine cumulatively with the effects of the alternatives considered in
detail in this analysis. Several reasonably foreseeable projects have been

2.6 Reasonabty Foreseeable ProJects 2-76
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identified forthis anall'sis. They are discussed belorv and shorvn on Figure 2-
12.

2.6.1 Custer National Forest Projects
Tr.vo projects proposed for tlie Beartooth District of the CNF l'ere identified as

reasonabll, foreseeable projects. They' are:

. Woodbine Campground Reconstruction - Modemization and increased
capacitt. of Woodbine Campground has been completed (Pierson 1998, pers.
cornm.). Watershed concerns rvill be addressed in this project through the
paving of roads and spurs. The project should occur in the near future. With
the recent reconstruction of County Road 419 from Highrva\, 78, recreational
opporfunities in the Stillivater Valley, use of the campground, and traffrc are
expected to increase.

o Horseman Flats Presct'ibed Burn - The CNF is planning to conduct a
prescribed bum of Forest Service system lands on Horseman Flat to increase
the amount of forage available for rvildlife. Currentll', the CNF plans to
conductthe bum in 1999.

2.6.2 Other Projects
Several residential subdivision projects rvere identified rvithin the general project
area for one or more resources. Thev are:

o Cathedral Mountain Ranch. Located rvest of the Stillu,ater River and adjacent
to the Custer National Forest boundary in Sections 3, 10, and I l, T5S, Rl5E.
Platted areas comprise approximatell' 600 acres.

. Rainbow Ranch. Located adjacent to the Stillr.vater River and the Custer
National Forest Boundary in Sections l0 and I l, T5S, Rl5E. Platted areas
comprise approximately 240 acres.

o Buffalo Jump. Located one mile south-southeast of N1'e, I\4ontana. in Sections
I and l2 in T5S, Rl5E; Sections 3l and 32 in T4S, Rl6E: and Sections 5, 6,

and 7 in T5S. Rl68. Platted areas comprise approrimately 300 acres.

. Inlhited Subdivision. Located east of the Stilhvater River in Section 15. T5S.
Rl5E. Platted areas comprise approximately 40 acres.

o Delger Subdivision Located rvest of Dean, Montana, in Section 14, T5S,
R16E. Platted areas cornprise approximately 40 acres. The plat map dated
September 15, 1970 shorvs 22lots.

2-77 2.6 Reasonably Foreseeable Projects
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o An unnarned plat of nine parcels including the Dean Cornmunity Club
propertl's,est of Dean. Montana. in Section 13. T5S. Rl6E. Platted areas
comprise approximateh' 45 acres.

o An unnamed plat of 3 9 parcels, I 7 of rvhich are on the Stilhvater River
souths'est of the Countl, Road 419 bridge over the Stilln.ater River. All
located in Section 6. T5S. Rl6E.

o Spreading LVinge Ranch. Located in Sections 28.29.32. and 33 in T4S. Rl6E.
and Sections 4 and 5 in T5S. Rl6E east of Nve, Montana. The plat shorvs 61

tracts. 27 of u,hich \\-ere ol1 the Stilhvater River.

I

I
I
I

I
I
I
I

I

2.7 Projects Not Considered Reasonably
Foreseeable at This Time

2.7.1 Future Mine Expansion
Given the continued rvorldn'ide demand for platinurn and palladium a:rd that the
ore body orvned or controlled by SMC extends 27 miles betl'een the Stilhvater
Mine a.nd the unconstructed East Boulder Mine, it is possible that the Stilhvater
Mine rvould continue to operate bel,ond 30 1'ea1r. The extent and duration of
future operation and expansion cannot be predicted at this time and s'ill depend
upon the market for these metals, operational costs, and mining and r-r-rilling
technologies. If SMC decided to continue its operations, the compan)' rvould be
required to subn,it a revision that *'ould undergo full environmental analysis and
disclosure under the NEPA/MEPA process.

If SMC decided to continue operations, future expansion s'ould most likely
require additional mine *'aste storage facilities, such as have been proposed for
this project being analyzed. Future storage space could be achieved by
expanding approved facilities (the existing facilities and any that might be
approved per the current proposed pennit revision), constmcting nerv facilities in
different locations, or developing rnore efficient rneans of storing mine s'aste
underground or finding an offsite beneficial use for the rvaste products that
n'ould not require long-term storage in the vicinity of the mine.

It is possible that Hertzler Ranch could store additional tailings in the future if
more capacitf is needed. Hoq'ever, storage be1,sr4 the Hertzler impoundment as

proposed has not been looked at in detail. A preliminary re'vierv of the property
and Hertzler tailings impoundment (as proposed in Altemative B) suggests some
additional capacity exists. The Hertzler tailings impoundment could be raised
using modified centerline construction from the proposed crest elevation of
5.036 feet to 5.065 feet, u'hich n'ould provide capacity for an additional 5

million tons of tailings (Greenan'ai,' 1998). Additionalllr, a ne\\, impoundment

2 - 79 2.7 Projects Not Considered Reasonably Foreseeable
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could be constructed in the drainage where the LAD storage pond is proposed
and where the southwestern borrow area would be located (see Figure L2'). An
impoundment atthis location would probably encompass an area similar in areal
extent to the 163 acres that the Hertzler impoundment would encompass and
could have a capacity similarto that proposed underAltemative B. However,
wittrout detailed analysis, one cannot determine if sufficient fill material exists
on Hertzler to construct another tailings impoundment. If sufficient fill material
does not exist at Hertzler, then the feasibility of another impoundment rvould
depend, in pa( onthe availability of a suitable supply of fill material.

As the discussion above suggests, many variables and unknowns exist relative to
the possibilities for future expansion of the Stillwater Mine. Consequently,
inclusion of a possible expansion scenario into the cumulative impact analysis at
this time could not be made reasonablv and was not evaluated.

2.7 .2 Stillwater River Corrid or Zonang Petition
The Stillwater River Corridor Zoning Petition has been formally accepted with
the necessary signatures and, pursuant to Montana State Code, the Stillwater
River Conidor Planning and Zoning Districtwas recenfly formed. Additionally,
a zoning commission also has been established (Beaudry 1998). To date
(September 1998), the commission has not approved any formal land use or
development density changes forthe corridor, which includes a portion of the
Hertzler Ranch site. Until the time when such zoning changes are formally
approved by the commission, these zoning restriction cannot be considered a
reasonably foreseeable project for this analysis.

I
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2.8 Summ ary of Alternatives and Environmental
Consequences

The following tables summarize the alternatives considered in detail and the
likely environmental consequences of each altemative. Table 2-3 contains the
summary of altematives. This table contrasts the four altematives in terms of
their physical characteristics and requirements for such items as power,
workforce, and monitoring. For example, one can readily compare the
altematives to see how many tons of waste rock and tailings each altemative
accommodates and what facilities would be involved in storing waste rock and
tailings. Additionally, the areal extents of facilities are presented. Finally, the
table summarizes the amount of physical disturbance that would occur under
each altemative and how much ofthat disturbance involves areas that are already
disturbed. Table 2-4 contains the summary of environmental consequences.
Chapter 4 presents the consequences identified in Table ?-4 in more detail.

2.E Summary of Aftematfues arrd Conseqrrences 2 - 80
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2.9 Preferred Alternative
The agencies'preferred altemative is Altemative B, the Proposed Action, u,ith
tlre mitigations listed in Section 2.4.5. Altemative B rvould result in the
construction of a second tailings impoundment at the Herlzler Ranch site,
construction of a 7.8-mile long pipeline corridor along Stillrvater County roads
419 and 420 betiveen the mill and the nerv impoundment, construction of a n'aste
rock storage facilitl'on the east side of the river across from the rnill- additional
LAD sites at the Stratton and Hertzler ranch sites, and removal of the production
cap.

2 - 81 2.8 Summary of Atternatives and Consequences
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Table 2-3 Comparison of Alternatives Gonsidered in Detail

AlGmative IParameter
Waste Rock Production anil l\{anagement

Capacity (tons)
Temp. & Permanenl Storage Areasr
Completion of Existing Impoundmenlr
Expansion of Existing Impoundment
East Side Visual Bermr
East Side Storage Site
East Stillwater Impotmdment
Total

Areal Extent ofCanrage (acres)
Temp. & Permanent Storage Areas
Complete Existing Impoundment Embankmenl
Expansion of Existing Embankment
East Side Visual Berm
East Side Storage Site
East Stillwater Impoundment
Total

Tailings Production and l\{anagemeni
Capacity (tons)

Existing Impoundment @resent day)
Existing Impoundment (additional)
Expansion of Existing Impoundment
Hertzler Ranch Impoundmenl
East Stillwater Impormdmenl
Total Capacity

Areal btent ofCoverage (acres)
Existing Impoundment
Expansion of Existing Impoundment
Hertzler Ranch Impoundment
East Stillwder Impoundment
Total

Final Crest Elevations (feet)
Existing Impoundment
Hertzler Ranch Impoundment
East Stillwaler Impoundment

\\rater l\{anagement and Dlspoeal
LADs (acres)
LAD storage ponds (acres)
Tailings/Process water

Porr er Requlronmts (MfV)
Roads and Traltrc
\ilorkfone (# ernployees)
l\{onitoring

Reclamation

Currently-permitted disturbance (acres)
Existing Non-SMC disturbance2 (actes)
New SMC disturbance (acres)
Total disturbance (acres)

3,77t,002 2t,271,000

1,630,000
1,755,000

n*
386,000

na

1,630,000
1,755,000

na
na

17,886,000

1,630,000
1,755,000
2,660,000

na
15,226,000

1,630,000
1,755,000
2,660,000

na
na

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

l8
l5

8

na
na

It
l5

na na
12 na
na 80

It
l5

45 45 45 45
nana88
na 163 129 na

2t,27t,000

l8
l5
I

na
80

15,885,000

na na na 72
45 ll3

1,900,000 1,900,000
1,600,000 1,600,000

na na
na 15,000,000

12l

1,900,000
1,600,000
4,850,000

10,150,000

n3

1,900,000
1,600,000
4,850,000

na
na na na 4.940-000

3,500,000 18,500,000 18,500,000 13,290,000

na na na 72

evaporde/reuse evaporate/reuse evaporale/reuse
t2 l6 t6

nochange additionaltraffrc additionaltraffic
655 700 700

no change program would programwould
expand expand

45

5,lll
na
na

24
)

255
0

5,lll
5,036

na

104
t7

5,r7s
5,OO7

na

104
l7

208 t82 t25

5,t75
na

5,085

40
az

evaporale/reuse
l6

additional traffrc
700

program would
expand

no change revise accepted revise accepted plan revise accepted plan
plan
255 253
t72 t72

255
84

0 25t 217 |
255 678 644 340

Bondlns no chanse lncrease mcrease rncrease

Notes:
l. Placementofwasterockinthetemporaryandpemanentstorageareas,embankmenttocompletetheexistingtailingsimpormdment,andeast

side visual berm has been permitted by DEQ and CNF. No waste rock has been placed inthe east side visual berm.. If an altemative with the
easl side slorage sile or East Stillwater impoundment is selected, the east side visual berm would not be constructed. Instead, its capacity
rvould be absorbed inlo the east sid€ storage site or East Stillwater impoundmenl.

2. Existing non-SMC disturbance includes 80 acres ofpastureland at Herizler Ranch and portions oflhe east side where chrome tailings were
Neither ofthese locstions has a covcr ofnative speci

2.8 gummary of Aftematlves and Consgquences 2-82
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1lhis chapter describes the affected environment for the project alternatives.
I The affected environment is the portion of the existing environment that

could be affected by the project. The information presented here focuses on
issues identified through the scoping process and interdisciplinary analyses
(Chapter 2, Section 2.2.1).

The affected environment varies for each issue. This variation is dictated by
both the nature ofthe issue and components ofthe proposed project and
alternatives. Considerable information has been published about the Stillwater
Mine in several environmental analysis documents (Appendix A). As discussed
in Chapter 1 (Section 1.6.1), this EIS tiers off those environmentaldocuments.
Consequently, the follorving sections concentrate on providing only the specific
environmental information necessary to assess the potentialeffects of the
Proposed Action and alternatives. Summaries of the primary documents to
which this EIS tiers are included in Appendix A.

The numerous comments on the draft EIS have resulted in additional information
being incorporated into this chapter of the final EIS. Additional information
focused primarily on water resources including precipitation data, florv data for
Stillwater River and several springs, surface and ground rvater quality data, the
recently revised MPDES permit, rvater rights, characteristics of the deposited
materials at the Hertzler Ranch. Other changes included better defining civilian
labor force numbers, identifying the maximum credible earthquake, and
clarifuing rvhich cultural sites were in closest proximity to proposed facilities
and incorporating the results of SHPO evaluation of identified cultural sites.

3.1 Water Resources
3.1.1 Surface Water Quantity

Surface water features present in the project area remain comparatively
unchanged since the initial studies were conducted for the Stilhvater Mine in the
early 1980s. Consequently, the discussion below is a brief summary of surface
water features. Additional information is available in the 1985 final EIS for the
original project (DSL and Forest Service 1985) and subsequent documents.

3-l
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3.1.1.1 Stillwater Mine Site
Stillwater River
The Stillwater River, which drains the northwest portion of the Beartooth
Mountains, is the primary surface water feature in the project area (Figures 3-1
and 3-2). The Stillwater River flows within one-quarter mile of the mine/mill
site.

The Stilhvater River is a fourth and fifth order stream that drains an area of
371 square miles at USGS gage06202610 at Beehive, Montana. Peak flows
occur during June and July as a result of snowmelt and spring precipitation.
Approximately 75 percent of the annual runoff occurs in May, June, and July
(Camp Dresser and McKee, Inc. (CDM) l98l). Precipitation at the mine site
averages 18.3 inches on data collected behveen 1950 and 1958 and l98l to
present (Western Regional Climate Center, 1998). The average snorvfall is

102.2 inches, yielding six of the eighteen inches of precipitation. The
precipitation regime, combined with substantial topographic relief, thin soil, and

low headwater storage capacity account for large variations in flow rates.

Stream channel gradients are254 feet per mile in the upper reaches and 16 feet
per mile in the lower reaches of the Stillwater River. Flow measurements taken
during a7-year period from the USGS' gage06202510 nearNye, Montana,
indicate that the maximum and minimum instantaneous discharges were 6,400

cfs and 16 cfs, respectively. Mean annual flows for the period of November
1979 to September l99l averaged3T3 cfs on the l93-square mile watershed
(Shiefds, et al. 1992). The sustained low florv at a site is reflected by statistical
determination of the seven-day, ten-year low flow, or the 7Q10. At the mine
site, this value has been estimated at 3l.l cfs over the course of the year. The
7Ql0 for July, August and September is 87 cfs (Thompson 1998, pers. comm.).

Floodplain data have been used to delineate flood-prone areas in the project area.

The existing mine facilities and the proposed facilities lie outside both the 100-

year flood zone and the PMF zone (Figure 3-l and Figure 3-2). Only the

Stratton Ranch site lies rvithin the PMF zone.

Other Surface Water Features
Several local tributaries of the Stillwater River occur within or near the

Stillwater Mine. They include Nye Creek, No Name Creek, and Mountain View
Creek. All three are subalpine to alpine creeks that flow during most of the year
in their upper reaches, but may dry up in their lower reaches.

Nye Creek is a first order tributary located directly across the river from the
SMC mine tailings impoundment and drains an area of about 3.7 square miles.
Flows from June 1980 through June 1981 ranged from 0 to 0.60 cfs (CDM
l98l). Flows acquired two to three times per year between May 1992 and
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December 1996 exhibited florvs betrveen 0.32 and 7.23 cfs (H)'drornetrics

1e96b).

No Narne Creek is the small drainage immediately south of Nye Creek, east of
the Stillwater River at the Stillwater Mine site. The florv of this creek was

severely reduced during the development of the east side adit.

Mountain Vierv Creek florvs due east from Mountain Vierv Lake and skirts
SMC's existing tailings impoundment on the south. The stream gradient is steep

and the drainage area is small (1.37 square miles). Thus, the creek has low peak

florvs. Baseline monitoring from June 1980 through June 1981 at MV-l
(Mountain Vierv Lake surface rvater sampling location No. 1) noted flows
ranging from 0.01 to 0.09 cfs (CDM 1981). Operationalmonitoring at SMC-6
betu'een May 1992 and December 1996 shorved florvs behveen 0.34 and2.32 cfs

(H5,drornetrics 1 996b).

3.1.1.2 Stratton Ranch
The Stilhvater River lies one quarter of a mile east of Stratton Ranch. The river
tends to lose rvater to the aquifer in this reach. A small perennial creek florvs

due east off the uplands above the ranch and disappears in alluvial fan material

deposits on the ranch. The creek florvs all 1'ear above the alluvial fan. There are

several perennial ponds in the area. One is man-made and the others occur
naturally in the hummocky terrain of the old landslide on the northrvest side of
the area. A depression tt'est of County Road 419 r.vas created by aggregate

extraction.

3.1.1.3 Hertzler Ranch
The Stilhvater River lies east of Hertzler Ranch and the West Fork of the

Stillwater River lies southrvest of the ranch. Hydrometrics (Thompson 1998;

pers. comm.) has conservatively estimated that low flows on the Stilhvater River

soutlr of Hertzler are fifty percent higher than at the mine site. The 7-day, l0-
year low flow (7Q10) has been estimated as 46.65 cfs in this location'

Tlie West Fork of the Stilhvater River is a fourth order tributary draining 722

square miles at the discontinued USGS gage 06202598 near Nye, below Castle

Creek. It runs approximately parallel to, and is located west of, the Stillwater
River. The West Fork of the Stillwater River is separated from the upper reaches

of the Stillwater River by a ridge and florvs into it five miles downstream of the

mine site, near N1'e. The West Fork of the Stillwater River is split into two
channels in the last mile. The southern or western channel does not flow year-

round. Monthly florv monitoring behveen June 1980 and June 1981 showed

florvs ranging from 23.3 to 514.26 cfs (CDM 1981).

3 -7 3.1 Water Resources
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ITrvo small, poorly-developed coulees with no distinct drainage channels drain

the Hertzler Ranch (Figure 3-1). Both drainages start at the base of Bush

Mountain and end in Hertzler Valley. The two drainages rarely, if ever, carry
runoff. Rainfall and snowmelt falling on the site infiltrate into the glacial
material and are either consumed by vegetation or become part of the
groundwater system. An unnamed drainage flows down the center of the
Hertzler Valley and has a small, indistinct channel. An irrigation ditch that

brings water from the West Fork of the Stillwater River does fill the channel
(near the Hertzler homestead) during the inigation season, but the channel is

normally dry.

Runoffflowing into the Hertzler Valley from the north (Robinson Draw, Stanley

Coulee, and Tandy Coal Mine Draw) appears to flow into the irrigation ditch,
rather than reaching the main Hertzler valley. All three drainages are ephemeral,

meaning they flow only in response to rapid snowmelt or intense rainstorm
events. Monitoring between June 1980 and June l98l at surface water station
RD-l in Robinson Draw noted flows ranging from 0 to 8.88 cfs (CDM l98l).
Monitoring of Stanley Coulee at surface water station SC-l during the same

time period showed florvs ranging from 0.007 to 5.77 cfs. Monitoring of Tandy
Coal Mine Draw (TC-l) had florvs ranging from <0.01 to 0.972 cfs.
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3.1.2 Surface Water Quality
3.1.2.1 Stillwater Mine Site
The following discussion describes general characteristics of rvater quality,
ranges in concentrations, and departures from numeric water quality standards.

Tlre State of Montana has use-based standards and differentiates between

acceptable water quality for aquatic organisms and humans. Aquatic life
standards are based on exposure. Data suggests that aquatic life can beffer

tolerate a short duration elevated concentration than long-term, slightly lower
concentrations. Aquatic life are more vulnerable to metals under low
concentrations of hardness as found in the Stillwater River. Thus, review of the
water quality tables will reveal that the lorvest standards are for chronic aquatic

life and the highest standards are for human health. Many water quality
standards are set in order of magnitude below reported toxicity levels.

Montana's groundwaters are only subject to human health standards.

Complicating the review of historic data are the analytical difficulties of
perceiving low concentrations, due both to the instrumentation and the
surrounding chemicalmatrix. Highly sensitive, low level analyses are costly,
and analytical breakthroughs have been preceded by the rush to protect biota.
Thus, results which include analyses that are less than detection limits may still
exceed the aquatic standards.

3.1 Water Resources 3-8
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There is substantial discussion throughout the rest of the document about the
nutrients, phosphorus, and nitrogen. These nutrients can stimulate algal gro*th
during the grorving season. Phosphorus concentrations are too lorv to support
algal grorvth at this time, but SMC rvill release some through the anoxic
biotreatment cell. Concentrations in the river are 0.045 mg,/L under lorv summer
florvs. The MPDES permit regulates phosphorus loading up to 1.1 pounds per
day. Nitrogen is present in natural naters as nitrate, nitrite, and unionized
ammonia, in order of concentration. The human health standard for nitrate is

10 mg/L. The background concentration is 0.4 mglL and the MPDES permit
allorvs an increase of 0.6 mg/L to I mg/L using a daily loading of 100 pounds
nitrogen per day. The loading limits for phosphorus and nitrogen are engineered
to prevent unrvanted algal grow.th and discharge concentrations belorv the mixing
zones do not represent levels that pose human health concerns.

Water quality standards are used to evaluate discharges into a rvater body and to
determine the suitability of a *'ater for a specific use. The u'ater quality
standards for rvaters rvhose baseline characteristics statistically significantly
exceed the numeric u'ater quality standard are the baseline conditions.

Stillv,ater River
A 1978 rvater quality assessment (Mid-Yellorvstone Arearvide Planning
Organization 1978) classified the quality of the rvater in the Stillrvater River as

good to excellent, reflecting the lorv level of development in the area. Over the
last 20 years, and since the mine's development, the quality of rvater in the
Stillwater River has been maintained at that quality. DEQ has classified the
Stillivater River as a B-1 type, meaning the river's water is generally suitable,
after corrventional rvater treatrnent, for drinking, cooking, and food processing.
The l,ater may be used rvithout further treatment for bathing; srvimming;
recreating; grorvth and propagation oftrout fisheries and associated aquatic life,
rvaterfowl, and furbearers; and agricultural and industrial rvater supply (DEQ
1996). Metals periodically exceed rvater quality standards for domestic use

(Table 3-l). Beneficial use of waters from the Stilhvater River include
industrial, commercial, domestic, irrigation, stock rvatering, and fish and rvildlife
uses.

Stilhvater River rvater has a calcium-bicarbonate composition, is generally soft,
is lorv in total dissolved solids, and has pH values ranging from 6.6 to 8.0

(Table 3-l) (Hydrometrics 1996b and 1997). Turbidity and total suspended

solids are typically lorv. Seasonal variations in total dissolved solids typically
occur in an inverse response to florv, with elevated concentrations occurring
during periods of high flow, such as snowmelt or thunderstorms. Water
temperature ranges from 0.5"C to 14.5"C. These temperatures, coupled with the
moderately-high altitude, result in values of dissolved oxygen that are close to
saturation (Hydrometrics 1996b, Karp, et a1.1975).

3 -9 3.1 Water Resources
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Alkaliniry is gpically lorv. Thus, the rvater has a limited buffering capability.
The lorv alkalinity is typical of rvater that drains a mostly gneissic, granitic
terrain. As the Stillwater River florvs throueh the limestones found in the lorver

river valley, its alkalinity increases.

Concentrations of cadmium, copper, iron, lead, and zinc at sites upstream and

dorvnstream of the mine site have been above rvater quality standards set by
DEQ @ydrometrics 1997). This is believed to result form natural base line
conditions influenced by both Nye and Verdegris Creek. For example, the

maximum corrcentrations of cadmium, copper, lead, and zinc observed at the

upstream site exceed the chronic aquatic standard on one or more occasions
(Table 3-l). The average concentration ofcopper at the upstream site exceeds

the chronic aquatic standard. The maximum concentration of iron exceeds the
human health standards. The maxirnum concentrations of cadmium and copper

exceed the chronic aquatic standard at the dorvnstream site. The maximum
concentration ofcopper also exceeds the acute standard at the dorvnstream site.

Mean concentrations of specific conductance, total dissolved solids (TDS),
hardness, bicarbonate, sulfate, nitrate, and phosphorus are mildly elevated at the

dorvnstream surface rvater site, SMC-l 1, on the Stilhvater River compared rvith
the upstream surface rvater site, SMC-I A. These elevated levels of metals are a

result of the rveathering of ultrabasic rocks of the Stilhvater Cornplex and the

elevated nitrate concentrations are a result of LAD application of adit $'ater
enriched in nitrate.

Other Swface l(ater Features
Nye Creek contains magnesium bicarbonate waters of low salinity (TDS ranges

frorn 49 to 84 mg/L) lorv hardness (47 to 67 mglL CaCOr), and slightly alkaline
pH (7.1 to 8.0) (Hydrometrics 1996c). There are trvo rvater rights filings on Nye
Creek for commercial and irrigation uses. SMC is monitoring trvo sites on Nye
Creek to examine the impacts of the East Side percolation ponds. The upstream

site, Slvtc-7, has TDS values 2 to 3 mglL lorver on average than the dorvnstream

site (SMC-7D). There is no significant difference in any of the nutrients
(ammonia, Kjeldahl nitrogen, nitrate and nitrite, or phosphorus) befrveen the

upstream and downstream sites. Total chromium values ranged from 0'007 to
0.012 mglL at SMC-7 and from 0.011 to 0.019 mg/L at SMC-7D (Hydrometrics

1996c). The rveathering of the local rocks creates concentrations of chromium,
iron, and manganese that are, at times, u,ell above the Montana human health

standards (DEQ 1995).

On Mountain View Creek, SMC monitors surface water sites SMC-5, upstream
of the facilities area, and SMC-6, rvhich is located belorv the percolation ponds

and drainage from the western portion of the facilities area near the tailings pile.

These hvo sites vary from one another periodically, but not in a statistically
significant manner. Consequently, the quality of water is virtually the same for
both sites (Hydrometrics 1996b). Water samples have ahvays been within

3-11 3.1 Water Resources
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Montana human health standards (DEQ 1995); hou'ever, clrromium levels have

been shown to be somervhat elevated. There is a single rvater rights filing on
Mountain View Creek for fish and rvildlife purposes.

Tailings Decant Water
Tailings impoundment decant rvater is represented by SMC4 (SMC's surface
monitoring sampling location No. 4), water that is collected at the mill. In 1996,
this site had TDS values ranging from 1,760 to 2,280 mg/L and sulfate
concentrations ranging from 958 to 1,390 mg/L (Hydrometrics, 1996a). Nitrate
plus nitrite had values ranging from 23.3 to 26.2 mglL, total Kjeldahl nitrogen
had concentrations ranging from 0.9 to 4.0 mg/L, ammonia concentrations were
0.55 mg/L, and phosphate concentrations were 0.35 to 0.8 mg/L. Actual heavy
metal exceedances have occurred infrequently and may be laboratory artifacts.
Through September 1995, SMC's laboratory had a cadmium detection limit of
0.001 mgll., exceeding the acute and chronic standards of 0.0008 and
0.0004 mg/L, respectively. There rvas one sampling event at SMC4 in rvhich
0.002 mg/L dissolved cadmium rvas recorded. Two of l5 samples of the mill
decant stream (SMC4) exhibited concentrations exceeding the acute and
chronic aquatic standards of 0.036 and 0.33 mglL, respectively. This water is
recycled through the mill.

Ge o chemic al Char act er izat ion
The granitic Stillwater Complex is a non-acid generating ore body. Altltough
lorv concentrations of sulfur exist, annual testing of the acid-base potential
conducted since the mine rvas developed have never identified zones of elevated
acid potential. Results from the most recent sampling of waste rock and tailings
are shown in Table 3-2. Generally, values of acid potential less than 20 tons
CaCO3 equivalents per 1000 tons of waste material reflect a neutral
geochemistry. The acid-base potential of the samples confirm the low potential
to generate acid.

A low potential for generation of acid typically suggests that the solubility and

the subsequent migration of metals would be low. Nevertheless, SMC annually
performs a Toxicity Characteristic Leaching Procedure (TCLP) on three
composite samples: one each of ore, waste rock, and tailings (SMC 1997e). This
test is used to evaluate the mobility of meals in liquid, solid, and multiphasic
wastes and to determine whether the material is hazardous as identified in
40 CFR, Par1261.3. Mine wastes are exempt from these regulations. Arsenic,
barium, cadmium, chromium, lead, mercury, selenium and silver were analyzed
in 1997 and many of the parameters never exceeded detection limits. All of the
parameters were at least two orders of magnitude lower than standards.
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Table 3-2 Acid'Base Evaluation Waste: Rock and Tailings (March
22, 1996)

SMC Waste SMC Tailings
Rock Composite Composite

96-0-1t2 96-0-l 13Location
Sample Number
Lime as CaCO, (percent)
Neutralization Potential. T/1 000 Tons'
Acid Potential, T/1000 Tons'
Acid-Base Potential, T/1000 Tons'
Non-Sulfate Sulfur (oercent)

96-21286
5.1

5l
0

51
<0.01

96-21287
7.7

77
1

76
0.04

Notes:
l. T CaCO3/|000 Tons Soil

An acid-base potential equal to or greater than zero indicates that the material sampled has

no potential to form acid. A result less than zero indicates the potential to form acid.

Source: SMC 1997e

3.1.2.2 Stratton Ranch
SMC's monitoring of surface water resources along the Stilhvater River is

summarized in its recent monitoring report on Stratton Ranch (SMC 1997d).
Monitoring occurs upstream at surface rvater site SMC-I I near the permit
boundary and dorvnstream at Redman's Bridge at surface rvater site SMC-15.
The rvater is a soft, slightly basic calcium bicarbonate liquid of low dissolved
solids. Corrcentrations of nitrate plus nitrite ranged frorn 0.06 to 0.55 mg/L
betrveen 1993 and 1997 (Hydrometrics 1997) at SMC-11 and 0.14-0.24 mg/I- at

SMC-I5 for sampling done in 1996. Metal concentrations were lorv.

Surface rvater monitoring site SW-l I is located in the vicinity of Stratton Ranch

on the Stilhvater River and is a calcium bicarbonate rvater of lorv hardness,

slightly alkaline character. This site is approximately one-half a mile below the

rnine site. TDS has ranged from 25 to 77 mglL (data collected from September
12, lgg2through December 13, 1996)(Hydrometrics 1996a). Sulfate
concentrations range from 5 to 13 mgil, nitrate plus riitrite levels have ranged

from 0.06 through 0.55 mg/L and phosphate values have ranged from <0.001

tlrrough 0.14 mglL. Concentrations of aluminum, arsenic, cadmium, chromium,
copper, iron, lead, manganese, nickel, silver and zinc are all below Montana
human health standards.

3.1.2.3 Hertzler Ranch
Surrounding surface water sites include SMC-I4 located upstream on the West
Fork of the Stillwater River, SMC-12, located upstream on the Stillwater River
and SMC-I3, located dorvnstream on the Stillwater River. Allrvaters were

J _ IJ 3.1 Water Resources
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t
I

monitored in 1996 and exhibited soft to moderately hard, neutral to slightly basic
pH, calcium bicarbonate characteristics rvith lorv dissolved solids. Nutrient and
metals concentrations were lorv or below laboratory detection limits (SMC
1997c).

The quality of water in the West Fork of the Stillwater River is generally good.
This water is a calcium-carbonate type with lorv average total dissolved solids
(60 mg/L) and a low average alkalinity of 29 mglL of CaCO3 (Botz 1976). The
presence of sensitive aquatic invertebrates in the West Fork of the Stillwater
River also suggests the quality of rvater in the river is good. The DNRC
identifies water uses of domestic stock watering, and irrigation within the west
fork of the Stillwater River water rights.

Baseline water quality data in the three small, poorly-developed drainages,
Robinson Draw, Stanley Coulee, and Tandy Coulee rvere collected monthly from
June 1980 through June l98l (CDM l98l). Four samples from Tandy Coulee
exceed human health drinking rvater quality standards for fecal coliform.
Additionally, runoff from Tandy Coulee always exceeded the federal secondary
domestic standards and Montana human health standard for iron. Single
sampling events in February l98l in Stanley and Tandy Coulees exhibited 0.02
gm/l cadmium, which exceeds the human health standard of 0.01 mg/L. The
bedrock (Eagle Formation) underneath these drainages contains sulfide metal
complexes that slightly acidiff runoffrvaters and probably are the reason for the
elevated cadmium and iron values. Even though these waters are unsuitable for
human consumption, they are of acceptable quality for irigation and stock
rvatering, their primary uses.

3.1.3 Groundwater
3.1.3.1 Stillwater Mine Site
Groundrvater is contained in bedrock of the Stillwater Complex within the area
of the mine site, landslide deposits, colluvium (sheetwash deposits), and
unconsolidated alluvium (stream deposits) landslide deposits.

The bedrock aquifers may be found in zones of secondary permeability
associated with either the Precambrian ultrabasic rocks of the Stillwater
Complex, metamorphic or meta-igneous units of gneiss, schist or hornfels, or
quartz monzonite intrusives (CDM l98l). These are located in the southern part
of the study area. To the north are Paleozoic to Mesozoic sedimentary
formations consisting of the Madison limestone, the Colorado Group shale, and
the Montana Group sandstone, siltstone, shale and carbonaceous units. The
bedrock aquifers are recharged mainly by snowmelt water at higher elevations.
Water is stored in fractures, faults, joints and other breaks in the bedrock, which
essentially has zero effective matrix permeability and porosity. Because the

I
I
I
I
I
I
I
t
I
I
T

t
t
I
I
I
I

3,1 Water Resources 3-t4



Chapter 3.0 - Affected Environment

I
I
I
I
I

I
I

I
I
I
I
I
I
I

occurrence and density offractures is variable and hard to predict, the discharge
rates of the bedrock are localized and vary greatly. In many instances, holeter,
nerv mine development into fractured aquifers result in initial inflorvs that
decline rapidly and level out at lorv sustained rates (Hydrometrics 1997).

Water-bearing zones encountered during adit development give an indication of
bedrock aquifer florvs. The total \\'ater output of the mines varies rvith time as

new zones are encountered and old zones decline. Betrveen 1992 and 1994.tlte
adit discharge for the rvest side ranged from 105 to 416 gpm, rvhereas discharges
from the east side ranged from 286 to 1,940 gpm (Hydrometrics 1996a)
averaging 500 to 700 gpm total (HKM Associates 1994). Groundrvater is

discharged from the bedrock aquifer into springs, creeks, the unconsolidated
aquifers, and directly into the Stilhvater River, as rvell as tlte mine adits.
Bedrock groundrvater generally florvs toward the Stillrvater River.

No rvells are knorvn to be completed in the Precambrian crystalline metamorpltic
rock. Five springs *'ere observed to discharge from these geologic formations irr

the area (CDM 1981). SMC currently monitors three springs (SMC 1996a).

Upper Jones Spring is located 2.2 niles northrvest of the mine site and southrvest
of Horseman Flats. Florvs have averaged 8 gpm in annualfallmonitoring.
Buffalo Jump Spring (SP-2 is located 3.2 miles northeast of tlte mitte site,
approximately halfivay befiveen Stratton and Hertzler. Florvs average 3.8 gpm.
The East Side Spring (SP-3) is located 400 feet east of the eastside clarifier and

has been dry since 1994. Historic springs in that area (SPF-S, CV-S) had florvs
of 179 gpm (CDM l98l ).

Groundrvater quality remains generally good in the area of the SMC project.
The most cornmon water composition from the igneous and metarnorphic
fonn ation is calciurn -rnagnesi um b icarbonate. The sed im entary formatiotts
produce more variable types ranging from a calcium sulfate to calcium
bicarbonate to sodium bicarbonate rvaters reflecting the chemical composition of
the host rock in the area. Groundrvater is generally of drinking-rvater quality in
the bedrock imrnediately surrounding the platinum-group mineralized zone. In
contrast, the basal zone of the Stilhvater Complex contains considerably higher
amounts of sulfides;therefore, groundrvater passing through these areas is

expected to have higher metal values than most of the groundrvater in the upper
Sti llwater River basin.

Table 3-3 shorvs a composite quality of rvater discharged from the SMC West
Side Adit (SMC-3) and the SMC East Side Adit (SMC-9) behveen March 21,
1990 and June 10, 1997 (Hydrometrics 1997). Maximum concentrations of
dissolved cadmium, copper, manganese and zinc and total recoverable cadmium,
copper and lead exceed either aquatic or Montana's human health water quality
standards. SMC's laboratory had a cadmium detection limit of 0.001 mg/L
exceeding the acute and chronic standards of 0.0008 and 0.0004 mg/L througlr
September of 1995. There rvere three sampling events at SMC-9 in which

I
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0.001 mg/L rvere noted. The mean concentrations of total recoverable copper
from the adits exceed both chronic and acute aquatic standards. Copper had

similar detection limit problems as cadmium rvith a detection limit of 0.01 nglL.
One sampling event had a copper concentration of 0.006 mg/I-, exceeding the
acute and chronic standards of 0.0048 and 0.0036 mg/L respectively. Three of
the ten sampling events dissolved manganese at SMC-3 exceeded the secondary
human health standard of 0.05 mg/L. Other maximum concentrations were one

time exceedances. The mean concentration of all other parameters are rvitltin
rvater quality standards suggesting that the adit and process waters are typically
very good quality and exceedances occur infrequently.

Nitrogen concentrations in adit discharge rvater continue to be much higher than
natural levels. These increases are the result of using nitrogen-based blasting
agents in the mining operations. Elevated nitrogen values are found in the
monitoring rvells dou'ngradient of the rvest side percolation ponds and increases

have been detected betrveen the upstream and dorvnstream sites in the Stilhvater
River (Gunieri 1997, pers. comm.). Nitrate levels in u'ater sampled from rvells
upgradient and dorvngradient of the eastside percolation ponds are summarized
in Table 3-4. Nitrate plus nitrite ranges from 0.3 to 3.36 mg/L upgradient and
<0.05 to 22.1 mglL dorvngradient. The nervly reissued MPDES permit identifies
a compliance level of 8 mg/L at designated u'ells belorv the groundrvater mixing
zones of percolation poud discharge outfalls. The human health standard for
nitrate in groundrvater is 10 rng/L outside of a perrnitted mixing zone.

Unconsolidated aquifers are found on the steep valley rvalls as rvell as in the
valley floor of the Stilhvater River. These heterogeneous materials have a highly
variable hydrologic character. No knorvn rvells are found in these colluvial
materials but minor springs and seeps are present rvithin drainages and in
association with larger laridslide deposits.

The most significant aquifer is the Stilhvater River alluvial aquifer in the valley
floor. This aquifer generally consists of trvo layers: a lorver la1'er of coarse

gravel rvith high perrneability, overlain by a second layer of lou'er penneability.
The hydraulic conductivity of the upper and lou,er layers is 5 r:allons per day per

square foot and 200 to 400 gallons per day per square foot, respectively, with
florv direction generally parallel to the river. The Stillwater River loses water to
the aquifer upstream of the USGS's gaging station (Figure 3-2). Downstream
from the gaging station, the river gains water from the aquifer. Local variations
in aquifer thickness range from 50 to 250 feet, rvith an average of 100 feet. This
aquifer is capable of producing a sustained flow of more than several hundred
gallons per minute. The alluvial aquifers are recharged predcriinantly from the
Stillwater River with some additional rvater coming from the bedrock aquifer.

In general, the alluvial aquifer has better quality rvater than the crystalline
bedrock aquifer. This aquifer is classified by the State of Montana as a Class I
groundrvater; it is generally suitable for all beneficial uses with liftle or no

)- tt 3.7 Water Resources
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treatment. Water data in the alluvial aquifer mainly come from drinking rvater
wells and rnonitoring rvells. The rvater most common to this aquifer has a
calcium bicarbonate composition. Other compositions are calciurn-magnesium
bicarbonate and calcium-magnesium-sodium bicarbonate. The calcium and
magnesium concentrations and the pH generally increase downgradient along the
Stillwater River.

Five alluvial rvell locations currently being monitored are near the Stilhvater
River and are dorvngradient of the current tailings impoundment and rvestside
percolation ponds (Table 3-5). These wells have good quality rvater and have
never exceeded human health rvater quality standards for any metals
(Hydrometrics 1989), except dissolved chromium (Hydrometrics 1997). The
three rvells in the old chromite tailings area on the east side of the river have, at
times, had elevated concentrations of one or rnore of the follorving: iron, Iead,
cltromium, manganese, or cadmium, rvhich rvere above human liealth rvater
quality standards.

Table 3-6 compares water quality at alluvial rvells upgradient and dorvngradient
of the currerrt LAD sites, rvhich adjoin historic dumps of chromium tailings.
Dissolved chromium concentrations regularly exceed the human health standard
at all sites, rvith slightly lorver concentrations at the dorvngradient site. Slight
elevations of sulfate, chloride, phosphorus, cadmium, iron, and zinc
concentrations are observed in the dorvngradient sites compared rvith the
upgradient sites. In some cases, this rnay reflect a laboratory artifact of varying
detection limits rather than increases associated rvith the LAD.

Monitoring rvell MW-3TA has shorvn the highest levels of TDS recorded on the
site, 370 mglL. This site reflects rvater quality associated with ponded rvater on

uncompacted rvaste rock, as n'ell as impacts for the LAD. Sulfate concentrations
have ranged from 10 to 93 mglL. Total ammonia is at levels lorver than
0.1 mg/L and total Kjeldahl nitrogen ranges from <0.I to 0.7 mglL. Nitrate plus
riitrite lras ranged from 1 .Z'7 to23.4 mg/L in readings noted in 1994. Values of
this pararneter at tlris site in 1995 and 1996 ranged from 3.15 to 15.3 mg/L, but
rvere typically less than the standard of l0 mg/L. Elevated concentrations appear

to occur during situations rvhen there is deep leaching, typically in conjunction
rvith natural storm events.

Groundrvater beneath the percolation ponds on the east side of the river has
shown higher concentrations of ammonia, nitrate, sulfate, and TDS than
groundwater elservhere in the facilities area. Dilution of pond seepage water in
the alluvial groundrvater dorvnstream of the mine is believed to render all but
nitrates undetectable from baseline conditions. The elevated nitrate
concentrations outside the defined mixing zones permitted by MPDES Permit
MT-0024716 (approved August 1, 1998) are within compliance of human health
rvater quality standards and rvould not preclude the use of the groundu'ater for
drinking water or otlier purposes.

3-19 3.1 Water Resources
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Monitoring rryells MW-SA, MW-6A, and MW-I0 are located east and
upgradient of the existing tailings impoundment and west side percolation ponds
on the Stilhvater River. The water is characterized as a magnesium bicarbonate
water, which is soft to moderately hard, with near neutral pH and low dissolved
solids, sulfate, nutrients, and metal concentrations. Well MW-6A has shown
low concentrations of chromium throughout most of the monitoring period with
a historic range of 0.008 to 0.22 mgiL and 1996 levels of 0.01 to 0.02 mg/L.
Well MW-5A had nitrate plus nitrite levels of 0.13 to 0.21 mg/L during the 1996
monitoring year while well MW-6A had nitrate plus nitrite levels of 0.52 to
0.84 mg/L. Montana's standard for nifiate plus nitrite is l0 mg/L.

Table 3-5 displays a statistical summary of five wells located below the tailings
impoundment. They include data from MW-7A, MW-7B, MW-7C, MW-9A,
and MW-l lA collected between March 21, 1990 and June 10, 1997. All show
parameters at these sites met human health standards.

Monitoring wells MW-7A, MW-78, and MW-7C are located 500 feet
dorvnstream of MW-6A and 400 feet dorvnstream of the rvest emergency spill
basin 200 feet east of the toe of the ailings impoundment. They are completed
at depths of 170 feet, 98 feet and 64 feet, respectively. Concentrations of nitrate
plus nitrite have shown a ten-fold increasing trend from baseline in wells MW-
7 A and MW-7C with I 996 concentrations ranging from I .93 to 2.34 mglL and
| .97 to 3.1 mg&, respectively. Hydrometrics ( 1996a) identified three potential
factors to explain these results: the use of the west side percolation ponds, runoff
and infiltration from the tailings dam area, which was constructed using waste
rock, and periodic use of the mine water overflow pond.

Well MW-l9.A is located near the north permit boundary, 100 feet rvest of the
Stilhvater River after the river has flowed through the mine site for 0.8 miles.
The soft, calcium bicarbonate rvater has low concentrations of dissolved solids,
sulfate and nutrients, rvith metals at or below analytical detection limits. There
is no impact from the mine at this site.

3.1.3.2 Stratton Ranch
The Stratton Ranch is similar to the existing mine site in many ways. A large
percentage of the groundwater flowing under the ranch flows to the northeast
and then shifts eastward in the unconsolidated surface deposis. The water table
ranges in depth from 9 to 18 feet below the ground surface. Surface water
encountered nearer to the Stillwater River (small ponds and a slough) appears to
be a surface expression of the water table.

Hydrometrics (1996c) inventoried springs and wells in the Stratton Ranch study
area on the west side of the Stillwater River between Silver Creek and Redman's
Bridge on Stillwater County Road 419. Thirteen sites were identified as springs
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or potential springs. All of the sites are either upgradient of proposed LAD sites

or receive recharge from an upgradient source. Four springs are on the Stratton

Ranch itself: SRSSP; SRUSSP; SRNSP; and an unnamed spring near the
highrvay south of the Stratton Ranch area. SRSSP has a reported flow of
100 gpm and SRNSP has a reported florv of 58 gpm. There is no flow
information available for the unnamed spring south of Stratton Ranch and

SRUSSP has a reported flow of 8 gpm. The remaining springs are located in the

landslide deposits associated rvith Cathedral Mountain or on other upland areas

rvithin the study area. Florvs range from unreported to 53 gpm, but typically are

less than 5 gpm. Water rights have been filed for frvelve of the springs and the

owners are summarized in the Hydrometrics (1996b) report.

Ten rvells rvere noted in the study area (Hydrometrics 1996c). Three are located

directly on the Stratton Ranch site: (l) SREW, (2) SRWW; and (3) the old
Strattorr Ranch rvell. The first tn'o are 59 feet deep and yield 100 gpm. The old
Stratton Ranch rvell, rvhich is not in use, is 200 feet deep and reportedly yields
5 gpm. Seven wells are dorvngradient of the site on the rvest side of the river and

range in depth from 6.5 to 60 feet for those sites for rvhich data have been

repofted. Reported yields range from 25 to 35 gpm. Water rights have been

filed on six of the sites and orvnersltip is summarized in Hydrotnetrics' (1996c)

report.

3.1.3.3 Hertzler Ranch
Groundrvater in the Hertzler Valley is prirnarily found in tu'o distittct geologic

units: sedimentary bedrock and unconsolidated surficial deposits. The rnajority
of the Hertzler Valley is underlain by sedirnentary shale and sandstone. The

bedrock is mantled rvith almost tu'o hundred feet of unconsolidated glacial and

alluvial deposits. Surficial materials in the Hertzler Valley are predominantly

alluvial fan deposits, but glacial drift deposits are found on the north and soutlt

sides of the Valley (CDM 1981). Poorly-sorted colluvial deposits also are

present to the north and rvest. As a consequence, unconsolidated groundwater
resources are variable. Groundrvater is available in the sedimentary units, but
generally is not used rvhere more reliable near-surface water in alluvial
unconsolidated deposits exists.

Groundwater in the sedimentary rocks of the Hertzler Valley generally flows
tor.vard the valley bottom, roughly follorving the relief of the landscape, and then

trends eastrvard torvards the Stilhvater River. Much of the lower elevations are

underlain by bedrock composed of Colorado shale, rvhich is roughly 1,000 times
less permeable than the overlying sand and gravel. The shale's low permeability
does not facilitate migration of groundrvater, severely limiting the amount of
vertical leakage from the overlying surficial deposits. A pumping test of alluvial
rvells dropped rvater levels slightly in observation wells completed in the shale.

This suggests that the upper portion of the shale bedrock is, to a small degree,
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hydrologically connected rvith the overlying saturated unconsolidated material
and that some exchange of groundu'ater between the two units is possible.

The depth of unconsolidated material within the Hertzler Valley varies. The
thickest accumulation occurs along the central east-west axis of the valley where
it is approximately 137 feet thick (cDM l98l). These materials range in depth
from 55 feet to 171 feet. The material is composed primarily of a mixture of
alluvial fan and glacial outwash deposits. Most of the groundwater in the
alluvium moves in an unconfined state.

During most of the year, these unconsolidated deposits are saturated at depths
ranging from 76 feet at the rvestern end ofthe valley to 42 feetat the eastern end
where the Hertzler Valley joins the Stillwater River. Water levels vary with the
season. The water table is highest during the late spring and summer and lowest
during winter and early spring. It rises as much as 20 feet between low to high
periods (CDM l98l).

Testing of hydraulic conductivities below the Hertzler tailings impoundment site
range from I x l0'3 to 8 x l0-7 cm/sec (wahler l98l). Flexible rvall permeability
analyses conducted by Knight Pidsold (1996) yielded permeabilities ranging
from 4.3 x l0{ cm/sec to 1.4 x l0-8 cm/sec, depending on confining pressures.
Other portions of the Hertzler Valley exhibited high transmissivities.
Groundwater can be extracted from the unconsolidated deposits of the Hertzler
Valley at high rates. Pumping and recovery tests of glacial outwash materials in
the Hertzler Valley indicate ffansmissivities ranging from 150,000 to
800,000 gpd/ft (CDM l98l). Recovery tests in the overlying alluvial materials
indicate transmissivities of 656 to I1,165 gpd/ft. Several observation wells were
capable of producing more than 200 gpm, sufficient for sprinkler irrigation of
hayfields. Recharge is derived from precipitation, losses from stream channels,
and contributions from bedrock aquifers. Infiltration of irigation water also is a
major source of recharge for the valley system. over half of the inigation water
brought in from the West Fork of the Stillwater River is lost to infiltration. An
irrigation ditch runs most of the length of the Hertzler Valley and is used to flood
inigate hayfields.

Five wells produce water from alluvial deposits in the Hertzler Valley study area
(Hydrometrics 1996c). Two are upgradient of proposed operations (RW-2 and
Hart/Evans). The MDFWP's well is located one mile east of all proposed
disturbance in the Stillwater alluvium. The two DeGroat wells are upstream of
the intersection of the Hertzler Valley and the Stillwater River, 0.9 miles east of
the proposed tailings impoundment location. There are also three springs north
of the Hertzler Valley in the Stanley and Tandy Coulees. The springs have
reported flows ranging from 12.5 to 40 gpm. water rights have been filed on the
springs. The old Hertzler Homestead Spring is located near the southeast toe of
Bush Mountain. There are no rvater rights filing on the spring and no flow
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information. It is dori'ngradient of an irrigation ditch derived from the West
Fork of the Stilhvater River, rvhich could serve as a source of recharge.

Trvo rvells, the Ny,e Firehouse rvell and the Hart/Evans domestic rvell, produce
tvater from sedimentary units in the area. Completion reports are not available,
but it is sunnised that rvater is derived from sandstones in the Colorado Group.
The Madison limestone is the source of several springs, the largest, Madison
Spring (MD-5), discharging 45 gpm. The Eagle sandstone is the source of the
Tandy Coal Spring (TC-5), rvhich florvs less than 10 gpm throughout the year.
CDM's (1981) baseline survey noted five springs discharging from sedimerrtary
deposits.

All six observation u'ells drilled in the Hertzler Valley in the unconsolidated
deposits tapped groundrvater of quality suitable for use in irrigation or stock
rvatering, the u,ater's current primary use. The calcium bicarbonate rvater is
moderately hard u'ith a slightly basic pH and lorv to moderate TDS
concentrations. Valley groundrvater u,as found to consistently exceed
Montana's human health rvater qualify standard for iron. Sampling information
on lead is inconsistent. Three of six observation rvells also had lead values
above the recommended limit for human health (four to l5 times the standard)
during the collection of baseline data in 1981. Lead levels rvere belorv the
human health standard and at the detection limit in quarterly monitoring
perforrned in 1996 (SMC 1997c). Manganese rvas above the human health rvater
quality standard of 0.05 mg/L for four of six r.vells in the valley. Nitrate plus
nitrite corrcentrations ranged fron 0.24 to 1.47 mg/L in the monitoring of seven
rvells in 1996 and do rrot pose a risk to human health. Phosphorus levels ranged
from <0.001 to 0.56 mg/L (SMC 1997c). In general, alluvial groundrvater under
most of the Hertzler Valley rvould not be desirable for domestic rvater supplies
due to elevated concentrations of iron and manganese. The standards for these
metals are based on aesthetics and are federal secondary drinking rvater
standards to prevent staining. The origin of the constituents that make the rvater
undesirable for drinking rvater is unknorvn, but probably is the poor quality
u'ater seeping uprvard from the underlying bedrock and from infiltration of
surface irrigation rvater (CDM l98l and SMC 1997c).

Water quality samples taken from trvo observation rvells completed in the
bedrock that underlies most of the valley (Colorado Shale Group) exceeded the
drinking rvater lirnits for the follorving constituents: total dissolved solids,
arsenic, cadmium, chromium, iron, lead, manganese, selenium, silver, and
sulfate. The poor quality of the water in the Colorado Group rocks, coupled with
the very small amount that could be pumped from the units, makes the Colorado
Shale an undesirable source for beneficial use.
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3.1.4 Wetlands
Wetlands occur at Hertzler Ranch and along the proposed route for the pipelines.
These wetlands are extensively described in SMC's Section 404 Permit
Authorization Request (SMC 1997b). Overall, an estimated 1.5 acres of
wetlands fall within the project area and most of this acreage occurs along the
pipeline route.

Westech (SMC 1997b) identified five categories of wetlands within the project
area. They are herbaceous wetlands, tall shrub/deciduous tree wetlands, riparian
channel fringe wetlands, irrigation ditch channel fringe wetlands, and basin
wetlands. Westech also provided full descriptions of each category of wetlands,
the wetland sites identified, and their locations. The follou'ing discussion
summarizes this information.

Herbaceous wetlands occupy permanently- to seasonally-flooded sites that are
inundated or have saturated soils. They are generally dominated by species of
hydrophytic grasses, sedges, rushes and forbs. Woody species are scarce.

Herbaceous wetlands are predominantly associated with roadside borow pits
and diversion ditches, small spring-fed streams, and hillside seeps. Most of the
rvetlands potentially affected by the action alternatives are herbaceous wetlands.

Wetlands in the other four categories are much more restricted in occurrence.

Tall shrub/deciduous tree rvetlands occur on saturated sites that are usually
associated with the margins of perennial streams. These sites typically occur
along small spring-fed streams, riverine floodplains, and, occasionally, in the
seep collections at the base of road fill. Riparian channel fringe wetlands are

associated with the two branches of the West Fork Stilhvater River. Irrigation
ditch channel fringes are nanow wetlands bordering inigation water flow on
seasonally-saturated soils. Finally, the occurrence of basin wetlands is restricted
to the central portion of a reclaimed stock pond in an internally-drained basin on
the Hertzler property.

In addition to the delineations, an assessment of the wetlands' functional values
was conducted for each category of wetlands. The assessment determined all
wetlands, except the West Fork Stillwater River and its associated floodplain,
had low functional ratings overall (SMC 1997b). Reasons given for these low
ratings included any or all of the following conditions: small size of the wetland,
small size of the watershed, artificial nature of the wetland, existing disturbance,
low vegetation/water interspersion, no threatened or endangered species present,
and proximity to human activity. The West Fork Stillwater River and its
floodplain had an overall functional rating of moderate (SMC 1997b). High
hydrologic support, high erosion control, high water purification, and high
aquatic diversity/abundance values accounted for the West Fork Stillwater
River's overall rating of moderate.
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3.2 Wildlife
The project area and its wildlife resources have been extensively revierved and

discussed in previous documents, including the l98l baseline reports (CDM
1981) and 1985 final EIS for the Stillrvater Mine (DSL and Forest Service 1985).

A reconnaissance conducted during 1996 determined large-scale changes have
not occurred in the areal extent of liabitats available for rvildlife in the area or
their distribution since the 1980 studies (Western Technology and Engineering,
Inc. 1996c). Holever, small-scale changes have occurred. They include the

development of the Stilhvater Mine, an increase in the number of homes and

cabins along the Stillrvater River and West Fork Stilhvater River, and

improvements at public recreation sites along the Stillwater River. The increase

in the number of homes and cabins (many of which appeared to be recreational
or second homes) does not appear to be lirnited to the project area, but appears to
have occurred dorvnstream of the project area and in other drainages (Western

Technology and Engineering, Inc. 1996c). These changes rvere predicted in the

final EIS for the Stillrvater Mine (DSL and Forest Service 1985).

Because no major changes have occurred in the project area, tlre rvildlife habitats
remain relatively unchanged. Consequently, this discussion does not repeat

information documented in the 1985, 1992, and 1996 final EISs and the 1989

Environmental Assessment (see Appendix A for additional descriptions of these

docurnents) that has not changed. Instead, it focuses on those issues developed
through scoping and the species and groups ofspecies affected by the changes

that have occurred since the previous documents'ivere prepared.

3.2.1 High-lnterest Species
3.2.1.1 Stillwater Mine Site
3.2.1.1.1 Bighorn Sheep
A small, native herd of about20 to 25 bighorn sheep resides in the Stillwater
Valley around the Stilhvater Mine. The herd has been monitored since the early
1970s, more than l0 years before the Stilhvater Mine rvas developed. This
monitoring suggests the trend for this population of bighorn sheep has been

dorvnrvard since the 1980s. In order for the population to recover, lambs must
survive for several years into reproductive age and losses of adult ewes must
decrease (recently, annual mortality of adult ewes exceeded 20 percent for two
consecutive years and reached 47 percent during the winter of 1996-97). Also,
the population needs to expand its current home range or reoccupy historic home

range.

The traditional primary winter concentration area for these sheep lies along the

rvest side of the Stilhvater River behveen the Stillwater Mine and Woodbine
Campground. Horvever, monitoring of the population conducted since the mid-
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1980s (Farmer and Stewart 1986, I 987, 1 988; Farmer, Stervaft, and Richter
1990, 1991, 1992, 1993,1996) suggests part ofthe population spends at least
part of the winter on the West Fork Stillwater River about 3 miles rvest of the
1980 baseline study area. Although some sheep have been using the West Fork
Stillwater River as winter range recently, most still appear to winter close to the

Stillwater Mine (Western Technology and Engineering,Inc. 1996c).

A revierv of sightings of bighom sheep mapped since the mid-1980s indicates
very few sightings occurred where the nerv facilities rvould be constructed
(Western Technology and Engineering,Inc. 1996c). In particular, no sightings
have been recorded dorvnstream from near Stratton Ranch or at the Hertzler
Ranch area. Consequently, the occurrence of bighorn sheep is unlikely where
most of the nerv facilities are proposed.

3.2.1.1.2 Mule Deer
Mule deer are the principal big game species found in the project area. Although
present year-round, they are most abundant during the rvinter rvhen they
concentrate on winter range. Four distinct mule deer rvinter ranges exist in a
complex that covers about 130 square miles. Generally, this complex extends
from Woodbine Campground north to Beehive, Montana, and from Sweetgrass

County east across Horseman Flats to Twin Butte. Figure 3-3 shorvs the
portion of this range present rvithin the project area.

Previous aerial and ground surveys conducted within the project area determined
mule deer use a variety of habitats within their local rvinter ranges. Use of
stoney grasslands and hay meadows was highest. Horvever, they also use open

Douglas-fir forest, limber pine forest, steep aspects, and south slopes (Western
Technology and Engineering, Inc. 1996c).

During peak occupancy of their winter range (January to April), observations of
100 mule deer behveen the Stratton Ranch and Woodbine Campground are

common. In 1989, about 200 deer occupied the range immediately adjoining the

mine and betrveen 400 and 600 deer occupied the Horseman Flats portion of
winter range (Stewart 1989, pers. comm.). However, mule deer populations are

at their lowest in recent history (Stewart 1997, pers. comm.). The reasons for the
decline are not clear, but may be related to naturally-occurring fluctuations,
mortality that occurred during the winters of 1995-96 and 1996-97, and changes

originating from increased human presence and activity in the Stillwater Valley.
Additionally, fawn recruitment over the past two years has averaged about l8 per

100 adults (Stewart 1997, pers. comm.).

Mule deer using the winter ranges from the Stillwater Mine to Woodbine
Campground do not spend their summers in the upper Stillwater Valley. Instead,

they migrate to Yellou'stone National Park for the summer.
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3.2.1.1.3 White-tailed Deer
White-tailed deer occupy the project area year-round. These deer primarily
occur along the Stillwater River. Vegetation types most frequently used by the
deer include riparian woodlands, stony grasslands, and meadows. Figure 3-3
shows the areal extent of rvinter range for white-tailed deer identified around the
Stillwater Mine.

During 1985, the MDFWP estimated 570 rvhite+ailed deer inhabited the area, a
density of 27 animals per linear mile of riparian habitat (Stervart 1990, pers.
comm.). Populations of white-tailed deer in the project area were at all-time
highs in the early 1990s. However, their numbers declined substantially during
the winter of 1996/97 (Stewart 1997, pers. comm.).

3.2.1.1.4 Elk
Historically, the number of elk inhabiting the upper Stilhvater Valley has ranged
between about 80 and 160 animals. Winter ranges for elk are located along the
Stillwater River behveen the mine and the West Fork of the Stillwater River,
Horseman Flats, Picket Pin (north of the West Fork of the Stillwater River),
Meyers Creek area, Lodgepole Creek area north of Limestone, and, recently, the
Bad Canyon and Trout Creek areas. Calving areas are located along Rabbit
Gulch and Horsehead Drarv in Horseman Flats and in the Bear Pen Creek-
Srvamp Creek drainages in the Picket Pin area. Elk travel to summer ranges as

distant as the Breakneck Plateau and Placer Basin during May through July.
Movement back to winter ranges begins in September.

Although elk do occur within the generalvicinity of the project area, they do not
occur at the sites rvhere components of the alternatives considered in detail are
proposed. Consequently, no potential exists for the altematives to affect elk and
they are not discussed any further in this EIS.

3.2.1.1.5 Other High-Interest Species
Other high-interest species known to occur within the project area include
mountain lions and black bears. MDFWP captured and radio collared mountain
lions during the 1989 to 1990 and 1990 to l99l winters as part of the monitoring
for the bighorn sheep. The data collected from these collars suggested that the
ranges of 3 to 5 mountain lions overlap with the project area. Mountain lions
primarily prey on deer.

Black bears or their sign have been observed occasionally within the project
area. Because individual black bears have large home ranges, CDM (l9Sl)
concluded that the project area probably comprises only portions of one or more
home ranges. The current understanding ofblack bear's habits and preferences
for habitats suggests the primary habitats present in the project area (stony
grassland and open Douglas-fir/limber pine forest) do not comprise denning or
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other critical habitats for black bear (Western Technology and Engineering, Inc.
1 996c).

Although mountain lions and black bears do occur rvithin the general vicinity of
the project area, they do not occur specifically at the sites rvhere components of
the alternatives considered in detail are proposed. Consequently, little potential
exists for the alternatives to affect mountain lions or black bears and they are not
discussed any further in this EIS.

3.2.1.2 Stratton Ranch
Although bighorn slieep and elk do not occur at the Stratton Ranch, the other
high-interest species (mule deer and rvhite-tailed deer) occur on the ranch during
the rvinter. Like the situation at the mine, mule deer using the rvinter ranges

around the Stratton Ranch do not spend their summers in the upper Stilhvater
Valley. They also migrate to Yellorvstone National Park for tlte summer.

Furthennore, most of the ranch's rvinter range has been disturbed by the

aggregate mining and previous construction and occupation of employee

housing.

Within the upper Stilhvater Vallel', five sites have been identified as major road

crossings for rvhite-tailed deer. These sites are located betu'een Nye, Montana,

and the Stratton Ranch along Stillrvater County roads 419 and 420 (Figure 3-3)'
All sites are along or near the route SMC proposed for the pipelines and they are

rvithin delineated rvinter range.

3.2.1.3 Hertzler Ranch
Trvo high-interest species occur at the Hertzler Ranclt. They are the mule deer

and rvhite-tailed deer.

3.2.1.3.1 Mule Deer
As rvitli the Stillu'ater Mine site, the mule deer is the most abundant large

rnarnmal in the area. Although present in the general area year-round, they are

most common during the winter when they concentrate on winter range

(Figure 3-3). In particular, one group of migratory deer (200 to 300 animals)
occupies the Hertzler Ranch site (Stewart 1990, pers. comm.) and migrates to

Lodgepole Creek and the divide above the Dry Fork of East Boulder Creek for
the summer. Horvever, unlike the mule deer occupying the rvinter ranges around

the mine and Stratton Ranch, none of these deer migrate into Yellowstone
National Park. Like most mountain populations of mule deer, recruitment in this
herd is generally low (13 young per 100 adults during 1996-97).
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3.2.1.3.2 lfrhite-tailedDeer
White-tailed deer also occupy the Hertzler Ranch area year-round. The deer
primarily occur along the Stillwater River and major tributaries, such as Little
Rocky Creek. As discussed previously, vegetation types most frequently used by
the deer include riparian woodlands, stony grasslands, and meadows. In 1985,
the MDFWP estimated 570 deer inhabited the upper Stillwater Valley (Stewart
1990, pers. comm.), a density of about 27 animals per linear mile of riparian
habitat.

3.2.2 Threatened, Endangered, and Sensitive
Species

The USFWS identified four species listed as threatened or endangered that may
occur in the project area (McMaster 1997, pers. comm.). All four are species of
wildlife. They are the bald eagle, peregrine falcon, grizzly bear, and black-
footed ferret. For the present analysis, the USFWS did not identifo any species
of plants for consideration.

3.2.2.1 Bald Eagle (Threatened Designation)
Trvo general habits of bald eagles are of primary concem rvith this species:

nesting and wintering. Breeding bald eagles typically build stick nests in the
tops of coniferous or deciduous trees along streams, rivers or lakes. They also
may select cliffs or ledges as nest substrates (Call 1978). Selection of nest trees

appears to depend, in part, on the availability of food early in the nesting season
(Swenson et al. 1986).

Primary wintering areas are typically associated with concentrations of food
sources along major rivers that remain unfrozen where fish and waterfowl are
available and near ungulate winter ranges (Montana Bald Eagle Working Group
1990). Wintering bald eagles are known to roost near concentrations of
domestic sheep and big game in forests with large, open conifers and snags often
protected from winds by ridges (Anderson and Paterson 1988).

Bald eagles occur along the Stillwater River as fall (October to December) and
spring (February to March) migrants. However, sporadic winter occurrence has
atso been recorded (Flath 1989). This pattern of occurrence coincides with
general trends observed in other mountain valleys of Montana. Although
habitats appropriate for concentration areas occur along the length ofthe
Stillwater Rivero no concentration areas have been identified (DSL and Forest
Service 1989). Finally, although suitable habitats are present in the area, only a
single occuffence of bald eagles nesting in the Stillwater River drainage has been
documented. This nest is well outside the project area.
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3.2.2.2 Peregrine Falcon (Threatened Designation)
Nesting lrabitats of the peregrine falcon usually involve cliff faces 200 to
300 feet high, but cliffs as high as 2,100 feet have been used. Most knorvn nest
sites are belorv 9,500 feet in elevation, but nests located as high as 10,500 feet
have been documented (USFWS 1984). An available prey base of sliorebirds,
rvaterforvl or small- to medium-sized terrestrial birds usualll'occurs rvithin ten

miles of a nest site. Wetlands and riparian zones, as rvell as open meadows,
parklands, croplands, lakes and gorges are potential habitats in rvhich prey bird
species are found and easily hunted by peregrines. Nesting peregrines may,
horvever, hunt up to l7 miles from tlieir nest to locate prey (USFWS 1984).

Bird populations on the project area appear to be sufficiently abundant and

diverse to suppoft peregrines and some of the cliffs located in the central and

southern portions of tlre Stillivater Valley are high enough to provide suitable
nesting habitats. In spite of the presence of rvhat appears to be suitable habitats,
no recent observations ofperegrines in or near the project area have been

documented. Holever, a historic nest site occurs in the valley trearNye,
Montana. This site is orr a cliff complex overlooking the West Fork of the

Stillwater River and provides excellent foraging habitats. The last confirmed
occuDancv ofthis nest occurred in 1976.

3.2.2.3 Black-footed Ferret (Endangered
Desig nation)

Prairie dog colonies are essential habitat for the black-footed ferret, rvhich
depends on prairie dogs for food and uses tlte prairie dogs' burrorvs for shelter
and raising their young (Hillman and Clark 1980, Fagerstone 1987). Because

ferrets are nocturnal and spend much of their time underground, their presence in

an area is difficult to ascertain, but their original distribution in North America
closely corresponded to the distribution of the prairie dog (Hall and Kelson
1 959, Fagerstone 1987).

Although prairie dog colonies are present in the Stillwater River valley
(McMaster 1989), many of the individualtorvns by themselves may be too small

to support black-footed ferrets. Furthermore, no known colonies exist near any

of the proposed facilities. Therefore, the black-footed ferret is unlikely to be

present within or near the project area and is not considered any further in this
analysis.

3.2.2.4 Grizzly Bear (Threatened Desig nation)
The grizzly bear is present in the Absaroka-Beartooth Mountains and may enter
the project area on occasion. Wildlife monitoring activities conducted for the
Stillrvater Mine have not produced or located any confirmed reports of grizzlies
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3.3 Fisheries
3.3.{ Stillwater Mine Site, Stratton and Hertzler

Ranches
The Stillwater River is a torrential-type stream, flowing large amounts of clear,
cold, high-quality water. The aquatic habitats, including the riparian zones, at all
stations on the Stillwater River and the West Fork of the Stillwater River are in
stable condition and provide an excellent wild trout fishery with an abundant
food supply. Habitat conditions were considered suitable for aquatic insect
production and ideal for game fish spawning and rearing. Characteristics
contributing to this situation include a stable gravelly substrate, shallow side
channels, and favorable stream gradient, flow regimes and water quality. For a
more detailed description of the Stillwater River's physical habitat refer to the
Water Quality and Quantity Section.

The MDFWP has instream flow reservations on the Stillwater River and West
Fork of the Stillwater River to help maintain minimum flows in the system to
protect the fishery.

I
I
I
I
I

in the project area. Horvever, this rvas not unexpected. Also, the project area
does not contain any denning habitats or other sites that miglrt be considered
critical to grizzly bears (Western Technology and Engineering, Inc. 1996c).
Thus, any grizzly bears that might occur within the project area would be
transitory.

Although grizzly bears occasionally may occur rvithin the general environs of the
project area, they do not inhabit the sites rvhere components of the alternatives
considered in detail are proposed. Consequently, little potential exists for the
alternatives to affect grizzly bears and they are not discussed any further in this
EIS.

3.2.2.5 Sensitive Species
The previous MEPANEPA documents prepared for the Stilhvater Mine
included discussions of various species of rvildlife identified as sensitive by the
Forest Service (e.g., the documents identified in Appendix A). These
documents and species were revierved during this analysis. The sensitive species
list rvas compared rvith the current USFS Northern Region sensitive species list
(Risburdt C., June 10, 1994 pers. comm.). The review determined the affected
environment involving these species rvas still valid for the alternatives under
consideration here. The high-gradient streams in the area do not provide suitable
lrabitat for Gentianopsis sirnplex, which requires boggy areas (Pierson and Reid
1998, pers. comm.).
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3.3.1.1 Fish
The MDFWP considers both the Stillrvater River and the West Fork of the
Stilhvater River to have substantial fishery resources (MDFWP 1990).
Nongame fish present throughout the river include longnose sucker, mountain
sucker, longnose dace, and rvhite sucker. The year-long average species
composition in the Stilhvater River rvithin the study area during a 1980-81
survey rvas 35 percent bros'n trout, 33 percent mountain rvhitefish, 27 percent
rainborv trout, and 5 percent brook trout (CDM 1981). In the lorver river, the
comparabf e composition rvas 50 percent rvhitefish, 27 percent brorvn trout, and

13 percent rainborv trout. No bull trout occur in the Stillwater River.

The nature of the gravel substrate, shallorv side channels, florv regimes, rvater
quality, and stream gradient make the Stillwater River rvithin the project area
ideal for sparvning and rearing of garne fish that live in the lou,er Stillrvater and

Yellorvstone rivers. The river environment downstream from Beehive, Montana,
is suitable for year-round occupancy, but does not provide the ideal sparvning
and rearing habitats that are present in this section (especially near the torvn of
Nye)'

The composition of game fish in the Stillrvater River rvithin the project area
varies seasonally, depending largely on the sparvning times of each species.

Brorvn trout and u4ritefish are the most common fish in the Stilhvater River
during their fall sparvning. Horvever, during the spring, rainborv trout increase
in number.

Since 1981, annual estimates of the numbers of brown trout present in the
Stilhvater River rvithin the project area have varied. During 1981 and 1985,

numbers of brorvn trout ranged from 400 to 500 per mile in the spring and from
600 to 700 per mile in the fall. MDFWP (1990) attributes the seasonal
differencesto influxes of sparvners intothe area in the fall. In 1986 and 1989,

the number of brorvn trout per mile were lorver than the 1981 and 1985

estimates. The decrease rvas attributed to severe drought conditions present
during that period.

By 1994, data collected at another station in the Stilhvater River indicated the
fishery had recovered from the drought. In March 1994, MDFWP found2,392
brown trout per mile rvith 300 per mile exceeding 13 inches in length. Excluding
yearling fish, the 1994 population estimate rvas 40 percent higher than in 1991

and 7 5 percent higher than a 1 987 estimate. MDFWP (1997) attributes this
increase to implementation of more restrictive fish limits in 1990 and a decrease

in drought conditions that were evident during the 1987 collection.

The reach betrveen Woodbine Campground and the West Fork of the Stillwater
River appears to be used by large spring-sparvning rainbow migrating from the
Stilhvater and Yellor.vstone rivers through the area to prime sparvning gravels

t
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Iupstream and by small rainborvs (age I and 2) that leave prior to maturity. In

1994, MDFWP estimated the number of rainbow trout present in the section of
the river near Hertzler Ranch as 355 per mile (MDFWP 1997).

Increased mining in the Absaroka-Beartooth Mountains and increasing
popularity of the Stillwater Valley (resulting in subdivision developments) have

contributed to a population boom in the Stillwater area. This increase in the
people in the valley has resulted in increased fishing pressure on the fishery. As
a result, MDFWP imposed more stringent fishing regulations, rvhich included
reducing the fish limit from five to two. MDFWP's overall management is
apparently working because populations of fish present in the Stillwater River in
1994 exceeded MDFWP's goals.

3.3.1.2 Aquatic Macroinvertebrates
Aquatic invertebrates rvere sampled rvithin the Stilhvater River in 1980, 1981,

and 1997. On October 10, 1997, quantitative(triplicate surber) samples were
taken at SW-l and SW-2 (SMC-I l) within the section of the Stillwater River
near the Stillwater Mine (Figure 3-l). Samples also rvere taken at SW-3 and

SW-4 (SMC-I3) rvithin the section of the Stilhvater River near the Hertzler

Ranch (Figure 3-1).

The results of the 1997 sampling were very similar to the data collected in 1980

and 1981. Both sets of results suggest aquatic conditions of the Stillwater River
are very healthy. The bioassessment metrics calculated on the 1997 data suggest

clean-water conditions, good diversity, and good biotic condition (Table 3-7).

Abundance during the 1997 collection was lower than the fall 1980-81 data.

However, flows that were substantially higher than normal (at least 50 cfs above

normal) probably influenced 1997's results. These abnormally-high flows made

sampling difficult and efficiency questionable. Therefore, the quantitative data

should be considered minimum estimates of macroinvertebrate populations.

Species found in 1997 rvere generally the same as those found in 1980-81, with
the newly found stonefly Doroneuria theodora being the notable exception.
Species found were generally those considered to be clean-water taxa, indicating
the presence of good water quality and a healthy aquatic habitat. Additionally,
several species are found only in torrential-type, well oxygenated waters.

Metrics not related to abundance were generally healthier than the average

values Bahls et al. (1992) identified for other mountain streams in Montana.

Another notable observation in 1997 was a significant shift in species

composition and dominance by order at the SW-3 station compared to the other
stations (Tabte 3-7). Although Ephemeroptera is the dominant order at the three

other stations, the order Diptera is dominant at SW-3. The shift was caused by
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I Table 3-7 Macroinvertebrate Bioassessment Metrics for Stations in the
Stillwater River

I Sanlple Stations'

Parameter SW-l SW-2 sw-3 sw-4

I
I
I
t
t
I
t

General lletrics
Total Abundance (# / ft'?)

Total Abundance (H / m2)

Total Number Tara

EPT Taxa

Percent Dominant Taxon

Percent Chironomidae

EPT/Chironomidae

Diversit] lndices
Shannon (H)

Evenness (e)

Biotic Indices

HBI

CTQ

Pe rcent Composition Per Order
trnhcmernntera

Plecoptera

Trichoptera

Odonata

Diptera

Coleoptera

Hemiptera

Ir,liscellaneous Taxa 00 05 0.5

75

808

2l
20.9

3.6

22.35

J.l+

0.7 6

2.9

48.6

50.2

t0.2

20.0

0.0

14.3

5.3

0.0

148

I 593

26

L)

19.6

1.6

61.0t

3.7 |

069

2.6

46.4

57.2

10.8

26.8

0.0

4.7

0.0

0.0

247

2232

34

22

31.8

)./
16.65

3.8 8

0.62

1.8

366

lo.1

5.8

0.0

44.5

1.4

0.0

tlJ

1643

30

20

17.0

8.1

9.49

4.07

0.00

3.0

59.3

46.9

8.3

2l .4

0.0

1 5.9

6.6

0.0

09
Total 100 0 100.0 100.0 100.0

I
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Abudalce:

Total I of Tara

EPT Taxa

Shannon H:

Evenness:

huoles:

l. Station locations are shosn on Figure l-l
Under cenain tS pes of stresses, this value may be increased (by tol erant organisms) or reduced (b1' lorvering the nurnber of
non-tolerant organisms).

The total number of taxa (richness) generally increases s'ith increasing biotic condition.

The total number ofdistinct taxa rvithin the orders Ephemeroptera, Plecoptera, and Trichoptera. This value summarizes

taxa richness rvithin the insect orders generalll' considered sensitive to pollution.

Percent Dominant Taxa: The percent contribution ofthe most numerous taxon found. Undisturbed environments generally support communities

having Iarge numbers of species s ith no individual species present in ovenvhelming abundance.

Percent Chironornidae: The percent contribution ofthe family chironomidae. Disproporlionate dominance ofthis generally tolerant group

usually indicates poor biotic condition.

EPT/Chironornidae: Skerved population having a disproportionate number ofthe tolerant chironimids relative to the more sensitive EPT group

may indicate enviromental stress.

A diversity index uhere relative abundances oflhe different taxa are taken into account. ln general, values from 3 to 5

indicate clean rvater (good), I to 3 moderately polluted s"ter (fair), and values below I indicate heavily polluted u'ater

(poor).

Themeasureofhorrevenlytheindividualsaredistributedamongspecies. Valuesgreaterthan0.5areconsideredto
characterize natural stream communities. Even slight levels of degradation can reduce evenness belorv 0.5, and generally

belorv 0.3.

HBI: The HBI (modified Hilsenhoffbiotic index) summarizes the benthic communitl's overall tolerance to pollution. 0.00-3.75

(excel lent), 3.7 6-4.25 (very good), 4.25-5.00 (good), 5.01-5.7 5 (far), 5.76-6.5 (fairly poor), 6.51-'l .25 (poor), and 7.26'

10.00 (r'ery Poor).

CTQ: (Community Tolerance Quotient). Similar to the HBI, each individual organism in a sample has a preassigned tolerance

value. Mean values range from 40 to 108. The higher numbers indicate more tolemnt communities and may show stressed

conditions.

Source: Gre1 stone l997.
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the abundant occurrence ofthe taxa Bibiocephala and Philorus. These species

u'ere not found in the Stilhvater River above SW-3 and only in very small
numbers at SW-4. The presence of these species in the West Fork of the
Stillwater River directly upstream of this station likely explains this shift in
species composition within this short segment of the Stillwater River. Despite
this shift to dipterans, the two taxa are still characteristic of the Stillwater River
because they are both considered clean-water taxa and occur in torrential-type
streams.

3.3.{.3 Periphyton
A 1980-81 periphyon study of the Stillwater River within the project area and

the West Fork ofthe Stillwater River indicated a diverse periphyon community
(CDM l98l). The data suggest diversity was higher in the Hertzler Ranch
section of the Stillwater River and the West Fork of the Stillwater River than
upstream in the Stillwater Mine/Stratton Ranch section. Several of the species

collected are indicators of good rvater quality. Furthermore, many of the most-
abundant species found are indicators of high concentrations of dissolved
oxygen, high velocities, and cool temperatures. The dominance of diatoms at
most stations indicates an aquatic ecosystem that is largely undisturbed.

A study of periphyton and limiting nutrients (ENSR 1992) suggests primary
production (algal growth) is limited in the Stillwater River within the project
area. This was supported by the low concentrations macronutrients and

micronutrients found. Data indicate nitrogen is not limiting in the Stillwater
River, but phosphorus, possibly in conjunction with micronutrients, may be

limiting algal growth.

Additionally, the presence of abundant filamentous green algae at a station
20 miles downstream of the Stillwater mine indicates that point and nonpoint
sources not related to the mine are affecting the river's nutrient load. Septic
systems leaching into the surface water and agricultural run-offare the likely
sources of these nutrients.

Data from SMC's water quality monitoring (collected since the mine's initiation)
indicate nitrates are somewhat higher at the downstream surface water site
(SMC-I l) than at the site upstream of surface water site (SMC-IA). The
difference is apparently caused by SMC's operations leaching nitrates into the
groundwater and then into the surface water. This increase, up to 0.2 mg/L, is

not likely to be substantially altering primary production, especially because

nitrogen was found to not be a limiting factor for growth of algae. This is further
supported by ENSR's determination that primary productivity in the Stillwater
River is low (ENSR 1992).
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3.4 Air Quality
Air quality in the project area remains good. Particulates less than l0 microns in

diameter (PM,J are rvell belorv established federal and Montana ambient air
quality standards. Therefore, the area is rated as in attainment status for air
quality. Concentrations for sulfate and lead are also low. The entire area

surrounding the project area, including the Absaroka-Beartooth Wildentess, is

classified as a Prevention of Significant Deterioration (PSD) CIass II airshed'
The closest Class I PSD airshed is Yellorvstone National Park, located about

20 miles southq'est of the mine. Class I areas are pristine national parks and

rvilderness areas rvhere very little degradation in air quality is allorved. Class II
areas (all areas other than Class I) are areas where well-managed industrial
growth call occur rvithout significant degradation of air quality.

SMC presently operates the underground mine and mill under Air Quality Pennit
Number 2459-07 issued by DEQ's Air and Waste Management Bureau
(AWMB). This air quality permit covers a rnaximurn production of 730,000 torts

of ore per year (tpy) at an average production rate of 2,000 tpd and a maximutn
rate of 3,500 tpd. Horvever, the AWMB is revierving SMC's application to
revise the perrnit to cover a maximum rate of 5,000 tpd (see Appendix E for the

prelirninary determination on this pennit application).

SMC has been monitoring particulates since 1981. SMC also monitored PM'o at

Hertzler Ranch from February 1996 through March 1997, specifically for this
analysis. The latest PM,o data (Table 3-8), measured at upu'ind and downrvind
locations within the permit boundary, show ambient air concentrations of
particulates at the Stillwater Mine are rvell below the federal and State of
Montana National Arnbient Air Quality Standards G.fAAQS) established for
PM,o. The measured values at the mine indicate present activities result in
ambient levels that are 25 percent or less of the established NAAQS.

Particulates (total suspended particulates [TSP], of rvhich PM,o generally
constitutes less than 50 percent) rvere sampled atHertzler Ranch from August
1980 through July 1981 (CDM 1981). During the fall, winter, spring, and

summer, average TSP concentrations were 14,6, I l, and 25 pglm3, respectively.
Using the general relationship between TSP and PM,o, one can assume

concentrations of PM,o were less than half of the TSP values.

Lead and sulfates also u,ere monitored at the Hertzler Rancl, from August 1980

through July 1981 (CDM l98l). Concentrations of lead and sulfate rvere found
to be quite lorv. The maximum concentration of lead was 0.008 rglm3 and

concentrations of sulfate did not exceed 6 pglm3 during the 12 months of
monitorins.
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3.5 Socioeconomics
The Stilhvater Mine is located in Stilhvater County, Montana. For purposes of
this analysis, the area of potential effect has been defined as Stillwater County.
The communities of Absarokee, Columbus, Fishtail, Nye, Park City, Rapelje,
and Reedpoint are the primary communities in the study area.

Table 3-8 Stillwater Mine and Hertzler Ranch PM.^ Datar
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Site and Year NAAOS NAAOS) HouTNAAOS NAAOS) NAAOS)
Stilhvater Mine 502 1503

Annual Annual Data
PMto Monitor Average (Percent of Annual 2,1-

Highest 2,1- Second Highest
Hour Data 2,[-Hour Data
(Percent of (Percent of

site I, 1995
Site 2, 1995

Hertzler Ranch
Feb 1996 to
Mar 1997

7 (r4.0)
9 (r8.0)

e (18.0)

26 (t7.3)
28 (r8.7)

38 (25.3)

22 (14.7)
26 (r7.3)

32 (2r.3\

Notes:
f . Values are in micrograms per cubic meter (pglm3).
2. 24-Hour average not to be exceeded more than oncc per ycar.
3. Annual average is arithmetic average of quarterly averages.

Sourcc: Gethaus 1997

3.5.1 Population
Since the completion of the previous NEPA/MEPA documents (e.9., DSL and
Forest Service 1985 and DSL, DHES, and Forest Service 1992), Stillwater
County's population has continued to grow. In 1996, the Bureau of the Census
estimated the population of Stillwater County, Montana at 7,653 persons. Based
on these numbers, Stillwater County's population has grown at an average rate
of about 2 percent annually since 1990. This rate of growth is higher than
projected and is higher than the rate of growth experienced by Montana and the
United Sates.

In terms of demographics, Stillwater County probably has changed little since
the 1990 census. Data from this census indicate residents of Stillwater County
comprise afairly homogeneous population, with a very low percentages of
minorities. In addition, Stillwater County's population was generally older than
the statewide average. In 1990, the median age in Stillwater County was
36.5 years, compared to 33.8 years for the state. The 1990 census listed
16.7 percent of the County's population as 65 or older compared to 13.3 percent
statewide.
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3.5.2 Labor and Employment
3.5.2.1 Givilian Labor Force
As of 1996, tlie civilian labor force in Stillwater County consisted of 3,952
people. Of this labor force, 3,774 rvorkers were employed in the county and 178

were unemployed, u'hich equates to an annual unemployment rate of 4.5 percent.
This rate is lorver than Montana's statervide average of 5.3 percent for 1996
(Montana Department of Labor 1997).

The distribution of employment for Stillwater County by industry for 1996 is

shorvn in Table 3-9. The distribution presented is for "covered" employment as

defined by the Montana Department of Labor. The term covered employment
includes employers rvho are subject to Montana's unemployment insurance law
and excludes railroad ernployees, employees paid by commission, elected
officials, and direct sellers of consumer products. Therefore, the total
employrnent shorvn in Table 3-9 is lorver than the total employment figure
mentioned above. The mining industry accounted for the single largest portion
of the Counfy's total employment (almost 26 percent). Trade, govemment, attd

manufacturing comprised next largest categories of employment.

Table 3-9 Employment Distribution by Industry, Stillwater County,
1 996

Average Annual Employment Portion of Total
Industrv (number of emplovees) (percent)

Mining
Construction
Manufacturing
T.C.P.U.'
Trade
F.I.R.E2
Services
Agriculture
Government
Total

574
'77

364
29

428
29

302
4l

398
z.z+L

25.6
.A

16.2
l.J

19.1

1.3

13.5

1.8
17.8

t00.0

Notes:
1. T.C.P.U. : Transportation, Communication, Public Utilities.
2. F.I.R.E. = Finance, Insurance, Real Estate.

Source: Montana Department of Labor 1997.
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3.5.2.2 StillwaterMineEmployment
The Stillwater Mine provides a significant contribution to employment in
Stillwater Counry and this contribution has increased since the completion of the
previous NEPAA,IEPA documents (e.g., DSL and Forest Service 1985 and DSL,
DHES, and Forest Service 1992). As of December 31,1997, employment at the

Stillwater mine rvas 655 employees (SMC 1998). This level of employment
represents about a 42 percent increase over the 460-employee level projected in
SMC's Amended Hard Rock Impact Plan (SMC 1988). SMC's recent
monitoring reports suggest 56 percent of mineral development employees are

immigrating (i.e., employees originating from outside Stillwater County). SMC
also estimates secondary employment to amount to 7 percent of the immigrating
mineralemployment. Approximately l6 percent of Stillwater County's labor
force is employed at the mine.

3.5.3 Local Economy
The distribution of labor income among major industries provides some insight
into the structure of a local economy. As shown on Table 3-10, the mining
industry accounted for almost half of total labor income in Stilhvater County
during 1996. Labor income in manufacturing was slightly higher (14.7 percent)

than the statervide figure of 8.7 percent. Compared to the state, agriculture and

mining in Stilhvater County are relatively more important industries and other
industries make up a smaller percentage of total labor income compared to
statewide totals. Industries, such as trade, services, finance, insurance, and real

estate, suggest residents leave the county to purchase goods and services
(Montana Department of Labor 1997). Recent trends indicate retail sales have

decreased in Montana's rural counties and increased in more populated counties.

In addition, the service sector has been growing rapidly in more populated

counties.

Although agricultural activities do not account for a large percentage of labor
income in Stillwater County, agriculture represents a substantial use of land. As
of 1992 (the latest agricultural census information available), 446 farms existed

in Stillwater County. Together, they encompassed a total of 889,294 acres,

equating to about 77 percent of land in the county (Table 3-11). The average
size of the farms was 1,994 acres. The market value of agricultural products sold

in the County in 1987 was $26.2 million. More than 75 percent of this value was

generated from the sale of livestock and poultry. Additionally, just over
25 percent was generated from the sale of crops (Census of Agriculture 1987 and

1992).
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Table 3-10 Labor Income by Major lndustry, 1996

Income ($thousands) Portion of Total
Stilhvater Stillwater

Industrv Countv Montana Countv Montana

Construction $ I ,734
Manufacturing $8,083

Agriculture
Mining

T.C.P.U'
Trade
F.I.R.E2
Services

Total

$887
$25,944

$619
s4,729

$s63
s4,349

$66,883
s225,239
$436,065
$641,057
$51 1,293

$ 1,470,109

$412,085
$1,862,237
$1.766.022

1.6

47.l
3.1

1A1I T. /

l.l
8.6
1.0

7.9
14.9

0.9
3.0
5.9

8.7

6.9
19.9
5.6

25.2
23.9Govenrment 58.222

$55.130 $7.390.990 100.0 100.0

Notes:
l. T.C.P.U. : Transpoftation, Communication, Public Utilities.
2. F.I.R.E. : Finance. Insurance. Real Estate.

Source: Montana Denartment of Labor 1997.

Table 3-11 Farm Statistics, 1987 and 1992

Market Value of
Agriculfural

Average Size Products (average

$65,165 $84,459
$62.980 575.8 r 8

I na'

United States

Montana
Stillwater Cou

Note:
l. na = not available

Source: Census of Aericult 1987 and 1992 (census conducted e

3.5.4 Property Tax Base
The 1997 taxable valuation of property in Stillwater County totaled $25.4
million. As of this year (1997), taxable valuation of the Stillwater Mine and
precious metals smelter was $3,412,000. This represents about l9 percent of the
total valuation of Stillwater County. SMC is a significant source of property tax
revenue to the County. The 1996 properry tax liability of SMC, including the

2,087 ,7 59 1,925,300
24,568 22,821

447 446

462 491

2,451 2,613
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3.5.5 Property Values
One of the issues raised during scoping is the potential for a reduction in
property values in subdivisions near the proposed facility sites. Similar issues
have been raised for earlier proposals for mine expansion submitted by SMC.
Earlier environmental documents determined that this potential irnpact would be

considered significant if the new facilities could be shorvn to directly cause a

decrease in properly values of greater than l5 percent. Horvever, no significant
effects on propefty values rvere identified.

An comparative analysis of this issue was done in 1990 during preparation of the
preliminary Draft EIS for SMC's proposed smelter. The measure of potential
impacts was a revierv of rvhat had happened historically in the Stillwater Valley.
Data were obtained from Stilhvater County (Ferster 1989, pers. comm.) for lot
prices at the various subdivisions over time. Because exact prices are
confidential under Montana law and lot prices vary by location, average prices
rvere used. The focus was on prices in 1984 and earlier (pre-mine) and prices in
1990-1991 (post-mine) to determine if there was a trend in price changes and the
magnitude of any changes that had been realized from development of the mine.

At Cathedral Mountain Ranch, lots of two different sizes were being sold. The
smaller lots sold for an average price of $7,000 to $7,500 in 1984 and earlier.
From I 987 through I 989, they sold for an average price of $9,000 to $9,500.
The larger lots, which sold for an average price of $ I 0,000 to $ 12,000 in I 984
and earlier, sold for about $20,000 in 1989.

At the Rainbow Ranch and Whited subdivisions, lot prices remained fairly
constant over the study period, but the listing period increased somewhat. Lots
down-valley from Nye with river frontage also remained stable with very slight
increases in price. At Buffalo Jump, the value of lots near the river remained
constant, whereas the lots in the more remote areas in the subdivision decreased
slightly in value ($10,000 to $12,000 in 1984 and earlier compared with about
$10,000 in 1989).

During the same period (1983-1989), land values in Stillwater County as a
whole remained relatively stable. Prices of subdivided lots in the County and
house prices in Columbus and Absarokee also remained relatively stable. Prices
for agricultural land, horvever, decreased by 30 to 50 percent. The analysis was

I
I
I
I
I

smelter in Columbus and gross proceeds tax, was approximately$1.8 million. In
addition, SMC pays a metal mines license tax to the state on the gross proceeds
from the mine and 25 percent of that is returned to the County. At least 40
percent of the County's share must be put in a reserve for use rvhen the mine
closes or a substantial reduction in employment occurs. As of June 1997, this
reserve fund contained nearly one million dollars (Beaudry 1997, pers. comm.).
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unable to provide any explanation for the decrease in agricultural land values,
but since it occuned country-rvide, it did not appear related to the development
of the mine.

3.5.6 Housing
In 1980, 2,480 year-round housing units and 200 vacant units rvere present in
Stilhvater County. The average rate of occupancy tvas2.67 persons per unit.
About 77 percent of the residents lived in orvner-occupied units and 23 percent
lived in rented units. At that time, vacancy rates were approximately l5 percent.

By 1990, the total number of housing units in Stillwater County lrad increased to
3,297,a22.8 percent increase. Of these units,2,523 were occupied and
73.6 percent of these rvere occupied by orvners. On average, there r.vere 2.56
persons per household. The median value of a home was $56,200.
Approximately 2.6 percent of orvner-occupied units were vacant, and 9.5 percent
of rental units rvere vacant. At that time, the statervide vacancy rate for owner-
occupied units was 2.9 percent, rvhereas the vacancy rate for rental units rvas 9.6
percent (Bureau ofthe Census 1990).

Persons relocating to Stilhvater County for employrnent at the Stillwater Mine
have often had to accept temporary accommodations, including renting vacation
homes or rnobile hornes, until permanent accommodations become available. As
a resulto rental rates have increased by 5.9 percent. From 1980 to 1990, the
median value of single family homes was categorized as stable, increasing by an
average of2.7 percent.

In response to local conditions, SMC developed a temporary mobile home park
at the Stratton Ranch for its employees, but the park has been closed and
reclaimed by SMC. In addition, SMC has subdivided the Circle T Ranch
northwest of Absarokee and employees used to be able to purchase lots at a cost
below what SMC had invested in the development. However, SMC is now
selling the last few lots at market value. Electricity and domestic rvater are
available to the lots, but individual septic sewer system must be installed. The
subdivision contains 59 lots and there is additional room for exoansion. as
needed.

In addition, SMC is in the process of developing a single-family unit subdivision
in the Town of Columbus. Although this subdivision will be geared primarily
toward SMC's employees, it also is intended to ease the demand for housing in
the counfy. Thus, the homes rvill be available to anyone seeking housing.

I
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3.5.7 Community Seruices
3.5.7.1 Hard Rock lmpact Plan
The Montana Hard Rock Mining Impact Act of l98l requires each developer of
new, large-scale hard rock mineral developments to prepare a local government
impact plan in cooperation rvith affected units of local government. Through the
impact plan, the developer identifies and pays the increased costs for local
government services and facilities needed as a result of the mineral development.
Affected local governments review the proposed plan and the county holds a
public hearing on it before it is approved. The governing body may negotiate
with the developer to change the proposed plan and may ask the state Hard Rock
Mining Impact Board to adjudicate disputed issues. Together, the local
government units and the developer implement the approved impact plan. The
impact plan may trigger tax base sharing under the Property Tax Base Sharing
Act, and may also affect distribution of metal mines license tax revenue
(Montana Department of Commerce 1997).

SMC's originalHard Rock Mining Impact Plan and the 1988 amendment define
the affected localjurisdictions as Stillwater County; the town of Columbus; the
Absarokee Rural Fire District; and schooldistricts in Absarokee, Columbus,
Fishtail, and Nye. Among the needs identified by these jurisdictions were
additional personnel and increased funding for such functions as municipal court
operationso libraries, mental health programs, and assistance to low income
individuals. Additionally, the local agencies and districts identified needs for
additional facilities and equipment.

The Hard Rock Impact Plan establishes that SMC will provide mitigation in the
form of tax prepayments, grants, and guarantees for the payment of principal and

interest in educational impact bonds. A substantial amount of financial
assistance has been provided by SMC through the Plan and most residents seem

to feel that this funding has enabled the local communities to better
accommodate growth. Under the 1985 Impact Plan and its 1988 amendment,
SMC has paid a total of about $4 million for expanding scltools, buying
equipment for the Absarokee Fire District, upgrading the Absarokee sewage

treatment planl upgrading the Columbus sewer and water systems, and
improving Stillwater County roads 419 and 420 (Richard 1997, pers. comm.).

ln spite of the mitigation, concerns still exist about the provision of services to
Stillwater County's residents. The sewer system for the Town of Columbus is at
capacity and water lines in Columbus need to be upgraded. Additional traffic
from population growth has resulted in unmet street maintenance needs and
some gravel roads need to be paved to accommodate traffic better (DSL, DHES,
and Forest Service 1992). Between 1987 and 1991, in-migrating school-aged
students whose parent or guardian moved into the area to work at the mine
accounted for all of the increases in enrollment at Absarokee's schools, but were
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less of a factor in the expansion of the Columbus and Fishtail elementary
schools. Absarokee's schools have a limited capability to absorb future
increases, especially in the elementary school. Fishtail and Nye's elementary
schools could accommodate more students. Columbus' elementary school
system is at capacity, both in terms of class size and facilities. However, its
junior and senior high schools are belorv capacity.

Increases in mill levies since the rnine rvas developed appear to be primarily due

to changes for some individual expense categories, such as the removal of a
freeze on school levies and a new levy of 40 mills autliorized by the 1989 state

Iegislature to equalize school funding in all counties. In terms of constant

dollars, the taxable value of Stilhvater County's property is essentially the same

in fiscalyear 1991-1992 as it rvas in fiscalyear 1982-1983 before the mine rvas

developed.

3.5.7.2 Water Supply
Absarokee, Colurnbus and Rapelje have central water systelns. The remaining

areas of the county are served by individualu,ater systems. These include rvells,

springs and cisterns.

The Absarokee Water and Server District is a cooperative that provides, for each

purchasing property owner, potable rvater and treatment. This district rvas

converted from a Water User's Association in 1995. Absarokee receives its

rvater from a series of u,ells. The existing system is capable of providing
340,000 gpd in the rvinter months and up to 840,000 gpd in the summer. Two
storage tanks have a maximum storage capacity of 325,000 gallons of treated

water, combined. Columbus' municipal water systeln has surface water supply

sources rvith a combined capacity of more than 2 million gpd. The torvn also has

L5 million gallorrs of storage capaciry. The Rapelje Water Users Association's

rvater supply source is a developed spring from rvhich water is pumped into an

8,000 gallon cistern.

3.5.7.3 Sewer Systems
Absarokee, Columbus and Park City have public sewer systems. The remaining

areas of tl,e county are served by individual septic systems.

Absarokee's server system, maintained by Stillwater County, includes an aerated,

three-celled lagoon system encompassing 1.46 acres. An ultra-violet light
system and seven aerators provide secondary treatment. The system is designed

to serve up to 1,200 people. Columbus' municipal sewer system consists of a
collection system and a four-cell facultative lagoon treatment system. Capacity

of the system is considered to be 1,600 people. Park City's sewage collection

3-+t 3.5 Socioeconomics
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and treatment system is managed by Stillwater County. It consists of a two-
celled, S-acre lagoon, with sufficient land to develop a third cell.

3.5.7.4 Solid Waste
The Town of Columbus provides solid waste collection to the residents and
businesses within the corporate limits of the town. Most of the solid waste is
hauled to the Billings Landfill for disposal. The remaining waste is taken to the
Stillwater County Landfill. Stillwater County's refuse disposal district collects
solid waste in the unincorporated areas of the county. The county operates a

Class II landfill 3 miles north of Columbus. The Class III landfills at Absarokee,
Park City, and Rapelje have been closed out. In the past, the county has also
hauled garbage to the Livingston resource agency recovery facility rvhen
necessary.

3.5.7.5 Educational System
Stillwater County has five high school districts and eight elementary school
districts plus a portion of the Broadview district. Recently completed
construction and plans for fi.rture development in the district include a new high
school in Absarokee, additional rooms at Columbus'high school and elementary
school, and a new classroom at Nye Elementary. Enrollment figures for certain
school districts in Stillwater County, as well as more recent information on the
number of students from families of mine employees (mineral development
students) are shown in Table 3-12.

3.5.7.6 Hospitals and Clinics
Stillwater Community Hospital has27 beds, an emergency room, a laboratory,
facilities for physical therapy, a nursery, and expanded outpatient services in a
nearby clinic. In addition, it has a seven-unit, limited-care retirement home. The
Hospital employees 46 people, including three physicians and nine nurses.

Additional medical services in Stillwater County include: three volunteer
ambulance services with EMTs in Absarokee, Columbus, and Park City; an 81-

bed convalescent center in Columbus; and a satellite office of the South Central
Montana Regional Mental Health Center in Columbus. Two dentists, an

optometrist, and a chiropractor have offices in Columbus. Absarokee is served
by one dentist office, an optometrist and a chiropractor.
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Table 3-12 Distribution of Elementary and High School Students,
Stillwater County

In-Migrating Mineral Development
StudentsTotalEnrollment

March 31.l99l
March 3l December 31

t99l 19961988 Plan
Elententary Schools

Absarokee
Columbus
Fishtail
Nye
Red Lodge
Other

259
392

40
A+

nal
na

ll0
22
JJ

l8

78

29
Aa
Aa

na
naJ

77
48

6

6

29

Total
High Schools

Absarokee
Columbus
Red Lodge
Other
Total 262 33 54 62

Notes:
l. na : not available.

Sources: SMC 1988;DSL, DHES, and Forest Service 1992; SMC 1996a;

Campbell 1997, pers. comm.

3.5.7.7 Fire Protection
Four fire districts exist in the County. Absarokee, Broadvierv (encompasses

parts of four counties), Park City, and Columbus have active districts.
Additionally, five volunteer fire departments are present. They include Molt,
Rapelje, Reed Point, Nye, and a county-rvide department. The follorving are the

number of volunteers at each fire district or department: Absarokee (26),
Broadview (26), Columbus (14), Molt (12), Park City (25), Rapelje (22), Reed
Point (7), Nye (26), and Stillwater County (12).

Mutual aid agreements exist among the departments and districts. Stillwater
County and the Montana Division of Forestry also have a cooperative equipment
agreement. Local resources for fire protection are adequate to handle most fires.
In the event of major fires, state and federal assistance is requested.

695

r32
130

na
na

lr5

36
18

na

na

186

27

5

1

t1h

an)I
16

6
J
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3.5.7.8 Law Enforcement
Law enforcement services in unincorporated Stillwater County are provided by
the Stillwater County Sheriff s Department, which consists of eight full time
deputies. The Columbus Police Department has three officers.

3.6 Tailings lmpoundment Stability
3.6.1 Area Geology and Seismicity

3.6.{.1 Stillwater Mine Site
Northerly-dipping Paleozoic and Mesozoic sedimentary bedrock outcropping in
tlre mine area overlies Precambrian granitic bedrock of the Stillwater Complex
(Page, et al. 1973). This complex consists of layers of iron- and magnesium-
rich, generally dark-colored, intrusive igneous rocks. Near the mine site, the
rocks of the Stillwater Complex are exposed over a 1.5- to 2-mile-wide band.

Two main sets of faults are present in the project area (Figure 3-4). One set
consists of east-rvest trending fault systems. A large east-west trending fault, the
Bluebird Thrust, borders the area on the south. The Horseman Thrust borders
the project area on the north.

Lorv earthquake activity has been documented for this local area during the past

thirty years. Areas within 50 miles of the mine site are, however, earthquake
prone, and have been the site of recent earthquakes which have caused moderate
ground shaking at the mine site. An updated search of the National Earthquake
Information Center's Earthquake Data Base (USGS 1997) was conducted for a
100-km (62-mile) radius of the site. The search checked for seismic events
exceeding a magnitude of 3.5 on the Richter scale (the scale is 0.1 to 9.9) during
the period 1973 to 1997. Ten seismic events occurred during the period June 30
to July 7,1975, centered 53 to 6l miles to the southwest in Yellowstone
National Park. The largest event registered 6.1 on the Richter scale. Since 1975,
only two events with magnitudes greater than 3.5 have occurred within 100 km
of the site, most recently in 1985.

The 1959 Hebgen Lake earthquake, with its epicenter 30 miles to the west-
southwest of the site, measured 7.1 on the Richter scale. Ground shaking at Nye
caused a water main to break, foundations to crack, and initiated several rock
falls. Earthquakes that are most likely to create future ground shaking in the
Stillwater River valley will have their origin in the Hebgen Lake - Yellowstone
Park area (CDM l98l). Based on the review of potential fault zones, the
Maximum Credible Earthquake for use in designing structures was determined to
be 7.0 along the Emigrant fault, which is about 30 miles from the Hertzler site
(Knight Pi€sold 1996).
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Slope failures in the Stilhvater River vallel, have varied in size from small
slumps to large landslides rvith most activity occurring during the last ice age.
Most areas along the Stillu'ater River valley are relatively stable at the present
time, but some areas may be adversely affected by earlhquakes and above normal
rvater influx, rvhich tends to lubricate slide planes.

Tn'o landslide deposits \\'ere n'rapped in the vicinity of the SMC mine site, and
partially lie above the site on the *'est side of the valley. The larger deposit
extends to the banks of the Stilhvater River and probably dammed the river in
the past. These deposits appear to be stable and have not moved, despite the
Hebgen Lake earthquake of 1959, and the mine and road development.

3.6.1.2 Stratton Ranch Area
The Stratton Ranch area is underlain b1, sedimentary rocks that dip steeply to the
north. Resistant Madison Limestone forms a prominent ridge that extends about
a third of the n'a1, across the Stillu'ater Valley along the southern edge of the
ranch.

Three general types of unconsolidated deposits exist at Stratton Ranch. They are
alluvium (stream-laid deposits), colluvium (gravity-corrtrolled deposits), and
ancient lnass-movernent deposits. The last g'pe of deposit consists of tu,o large
landslides that cover much of the slope along the north-nofthrvestern edge of the
Straffon Ranch area.

3.6.1.3 Hertzler Ranch Area
Sedimentary rocks, mostly limestones and other carbonates rvith lesser
sandstones, shales and volcanics were deposited in this area from the Cambrian
through Tertiary eras. These rocks are variously exposed in the Hertzler Valley
and along the Beartooth Mountain front.

The Hertzler Valley is underlain by the Colorado and Montana group
sedimentary rocks. The Colorado group rocks, the deepest bedrock units
identified in the valley, are composed mostly of shale rvith smaller horizons of
interbedded sandstone. These rocks are betrveen 2,300 and 3,000 feet thick. The
Montana group rocks are comprised of a 100-footthick sandstone layer.roverlain
u'ith alternating la1'ers of shale and fine-grained sandstone tlfdt is overlain by a
fine-grained silty sandstone. There is also a thin coal seam near the base of the
Montana group rocks.

These rocks directly underlie the 55- to 170-foot deep surficial deposits in the
Hertzler Valley and specifically at the proposed tailings impoundment site.
These rocks are characterized as mostly dark grey, black shales interbedded rvith
brorvn and grey sandstones. The shales are nearly impermeable. The surficial
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deposits include glacial ouhvash deposits (Figures 3-5 and 3-6). Tlrese deposits
are in turn overlain by younger alluvial fan deposits. These alluvial fans
dominate the surface of the site and consist of bedded clay, silt, sand, pebbles,
cobbles, and boulders. The Hertzler Valley is located at the rvest end of the Nye-
Borvler Structural zone. Several folds and faults have been mapped in the area,
though extensive surficialdeposits preclude complete characterization of the
area. Earthquake risks are the same as they are for the SMC mine site.
Landslide and avalanche risk are nonexistent due to the site being located in a
relatively flat area (CDM l98l).

3.7 Aesthetics
3.7.1 Visual Resources

Previous environmental analyses prepared for the Stilhvater Mine used the
Forest Service's Visual Management System (VMS) to evaluate visual resources
in the project area. This system applies specifically to National Forest Systern
lands. Although neitlrer the State nor the Forest Service have enforcement
authority over private lands, the Forest Service's VMS u'as applied to private
lands for comparative purposes. Consequently, Visual Quality Objectives
(VQOs), Existing VisualConditions (EVCs), and the VisualAbsorption
Capabilities (VACs) have been established for public and private lands in the
project area.

The VQO for lands in the CNF's Management Area E include Retention, Partial
Retention, and Modification (Forest Service 1986a). The CNF's Forest Plan
also states, "Shoft-term degradation rvill likell' occur during mineral
development that rvill not meet the assigned VQO of the area. Emplrasis rvill be
on rehabilitation immediately after the development phase and at the completion
of production."

The existing visual condition (EVC) is the present state of visual alteration
measured in degrees of deviation of the natural landscape. The EVCs for the
Hertzler Ranch and the Stratton Ranch sites are classified as EVC 2 and EVC 3,
respectively. EVC 2 is defined as Unnoticed: changes in the landscape are not
visually evident to the average person, unless pointed out. This includes low
visual roads. EVC 3 is defined as Minor Disturbance: changes in the landscape
are noticed by the average person, but they do not attract attention. The natural
appearance of the landscape still remains dominant. This includes pastures and
roads.

The Visual Absorption Capability (VAC) is the inherent ability of the landscape
to absorb alterations. The VAC of the project area in the Stillwater Valley,
including the analysis areas, is high due to the vegetative regenerative capacity
and relatively gentle slopes.

t
I
I
I
I
I
I
t
I
I
I
I
I
I
T

I
I
t
I

3.7 Aesthetlcs 3-54



CQ
scoo- q)
>.!
o.Y'
6lr
Q)o
o),=o
L
c)
NE
oT

alc

E! 6

:EC;
l |l L :

=+-F
)>= E

I a,o c

JdLLca=3 FNY
O:>

t
I
I
I
I
t
I
I
t
I
I
I
I
I
I
I
I
I
I

t
il Snqt tl

t*S t:ls ll

.s!$i$sliis :l
i-r Ii: i a. .t
SENsa Stlt+: gi s

S -*r ', tEri

s

I

o
$\
1t
.t\

{



I
t
I
T

I
I
I
I
!
I
I
I
I
I
t
t
I
I
I

o
Eo
EoaI
u,
u,
eo
E
CDo
o
0)o

r..i
St

.s(9
8t'l(EOtr=
h.9
fir!Eo
E
.g

cbE
lgcc)

Et c

9:JeE:-:
.= 9.r L
= d" E
rtr{-it (! c-
J== C
O .-J:s* E
=o c
dS.E F

N;'
! ti.=g:>

;*sr

Fs
H

F
Sr
B

F

"

g

I

i,i'
=$Fttl,iiii*El F$ ";; i;i\ ii

oD Qpqt



I
I
I
I
t

Chapter 3.0 - Affected Environment

3.7.1.1 Stillwater Mine Site
The area surrounding this site falls u'ithin the Yellorvstone Rockies Character
Type. In the project area, this type has been subdivided into the foothill and
mountainous subtypes (cDM 1981). The foothill subtype, located in the vallel's
of the study area, is composed of gently rolling, grass-covered hills rvith inigated
pastures. As seen from a distance, the valle),presents a landscape of uniform
brot'n or green, depending upon the season, and rolling land contrasted against
the darker backdrop of rugged mountains. The dominant foreground feature is
the Stilln'ater River and the associated cottonrvood, aspen, and rvillorv riparian
vegetation.

\\tithin the foothill subcharacter t)'pe, most of the man-caused alterations to the
landscape are the result of past and present mining activities, ranching and
agricultural activities, roads, and subdivisions. These alterations include fence
Iines, fann support structures, houses, irrigation ditches, haystacks, and fanning
equipment. Most of the ranching activities do not adversely affect scenic
quality. The predominant visual alterations are second home/condominium
developments. The ability of the valley bottom lands to absorb visual changes is
greater than the upper porlions of the valley due to gentler slopes.

The mountainous subcharacter type, located around the Stilhvater Mine, consists
of steeply-elevated, angular landforms that rise sharply from the Stilhvater River
Valley floor. Although most of the mountainous subcharacter g,pe is free of
visual impact, mine access roads and past and current mine development at the
Stillu'ater Mine and in the N1,e Creek, Verdigris Creek, and Mountain Vierv
Creek areas affect scenic quali6,. The visual impact is most evident rvhere roads
cut across steep slopes and rvhere rnine facilities have been constructed.

The Stilhvater Mine has placed numerous I'ard lights around the buildings at the
mine to provide safety and security, but lights are not placed u'here personnel do
not s'ork. In response to neighbor's concerns, SMC shrouded all outdoor
lighting so light only goes dorvn, u'hich minimizes lights shining off the
properr)'. Additionally, SMC operates very little heavy equipment on the surface
during night time hours. All construction and heavy equipment operation on the
surface are conducted during daylight hours, or rvhen necessary after dark, by
means of the vehicles' on'n lights only.

3.7.1.2 Stratton Ranch
Stratton Ranch is located on SMC-orvned lands in the relatively flat benches of
the Stilhvater valley on the west side of the river. The site is rvithin the
viervshed of several residences in the Cathedral Mountain Estates subdivision
that overlook the site. currently, considerable disturbance exists at the site
n'here vegetation has been removed, resulting in a large area of exposed, light-
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colored soils. Surrounding public lands have the VQOs of Retention, Partial
Retention, and Modification assigned to them.

3.7.1.3 Hertzler Ranch
Hertzler Ranch (like the Stratton Ranch) is rvithin the foothill character subtype.

Evidence of farming and ranching activities occur here and some residences are

also nearby. Most residences in the surrounding area are located in the valley
near the community of Nye, and along the Stillwater River. Nearby Forest lands

have been given the VQO of Partial Retention because there are man-made

atterations already existing in these areas, but the natural appearance ofthe
landscape is the dominant factor. Under the Partial Retention objective,
management activities may introduce new form, line, color, or texture, but the

changes must remain subordinate to the characteristic landscape.

3.7.2 Noise
Discussions of environmental noise do not focus on pure tones. Commonly-
heard sounds have complex frequency and pressure characteristics.

Accordingly, sound measurement equipment has been designed to account for
the sensitivity of human lrearing to different frequencies. Correction factors for
adjusting actual sound pressure levels to correspond rvith human hearing have

been determined experimentally. For measuring noise in ordinary environments,
A-Weighted correction factors are employed. The filter de-emphasizes the very

lorv and very high frequencies of sound in a manner similar to the response of
the human ear. Therefore, the A-rveighted decibel (dBA) is a good correlation to
a human's subjective reaction to noise.

The follorving discussion sets a basis of familiarity rvith knorvn and common

noise levels. A quiet rvhisper at five feet is 20 dBA; a residential area at night is
40 dBA; a residential area during the day is 50 dBA; a large and busy department

store is 60 dBA; 50 feet from a vehicle traveling 65 mph is 75 dBA; a typical
construction site is 80 dBA; a subn'ay train at 20 feet is 90 dBA; and a jet
takeoffat 200 feet is 120 dBA.

3.7.2.1 Stillwater Mine Site
Site-specific noise studies have not been conducted in the vicinity of the

Stilftvater mine. Houever, the noise levels associated with the site are likely to
be typical of those associated rvith underground mining. Typical sound levels at

underground mine sites are presented below:
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Noise levels from the existing operations are not obvious to travelers on County
Road 419 or recreationists on National Forest lands (DSL and Forest Service
1989). Local residents living rvithin 0.5 mile of the mine site stated in responses

to the draft EIS that noise from beepers on vehicles, the mill, and other
equipment operating at the mine is noticeable at their residences. In response to
comments provided in the past, SMC has fitted some surface vehicles u'ith mass-
sensitive backup alarms that only sound rvhen objects are present behind the
vehicle. Tlius, although SMC uses backup alarms at the mine, the frequency of
their use is minimized.

Excluding the mine site activity, background noise levels in the Stilhvater Valley
can be expected to range from approximately 52 to 61 dBA. The major
background sound sources are the Stillivater River and persistent rvinds (DSL
and Forest Service 1985).

3.7.2.2 Hertzler Ranch
Specific noise survel's have not been conducted in the vicinity of the Hertzler
Ranch. Hou'ever, because the area is undeveloped and rural in cltaracter,
existing sound levels are probably lorv. Rural areas are generally recognized as

having day-night average sound levels (Ldn) of less than 50 dBA.

Ambient sound levels measured at a rural farm averaged about 40 dBA (Eldred
1974). Sound levels in the East Boulder Creek Valley were measured at 52 to
6l dBA, u'ith the largest sound source being the East Boulder River (DSL and

Forest Sen,ice 1985). It is likely that background sound levels can be expected
to be similar or somervhat less than those measured in the East Boulder River
Valley. The Stillu,ater River rvould contribute less to the sound levels due to the

Stillrvater Valley's more open topography, but a slightly greater effect rvould be

expected from local traffic on County Roads 419 and 420.

3.8 Transportation
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Overall, three roads serve the Stilhvater Mine and the surrounding area. They
include Stillwater County roads 419 and 420 (both secondary) and State

Highrvay 78 (primary). Primary access to the Stillwater Mine is provided by
Stillwater County Road 419 betrveen Absarokee and the mine and State Highrvay
78 benveen Columbus and Absarokee. Stillwater County Road 420 provides
secondary access to the mine from Absarokee. Stillwater County Road 419 is an

improved trvo-lane road built in the 1940s by the Montana Department of
Highrvays and the federal government to provide improved access to the norv
closed Benborv and Mouat mines. In addition to providing primary access to the
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Stilhvater Mine from Absarokee, this road provides primary access to
Absarokee, Fishtail, Nye, Dean, and new rural developments in the area. The
general public also uses this road to access fishing and recreational areas. It rvas

designed to handle an average daily traffic capacity of 2,200.

Average Daily Traffic (ADT) totals for the period betrveen 1994 and 1996 are
shorvn on Table 3-14. Of the 1990 ADT total of 600 vehicles on Stilhvater
County Road 419, the Stilhvater Mine-related traffic generated 286 vehicles. A
condition of the decision on the 1989 East Side Expansion required that
employees living more than trvo miles from the mine to car pool rvith at least
three other employees. Although this condition rvas later modified to exclude
employees rvitlrin l0 miles of the mine from the car pooling requirement, the
agencies are no longer pursuing monitoring because SMC has achieved the
desired level and the agencies cannot enforce the requirement. The action rvas

only expected to increase ADT by 24 trips.

Table 3-14 Average Daily Totals (ADT) of Traffic, 1994-1996

Countv Road 1994 1995 1996

I
i
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Secondary 419
(22.5 miles, junction of Hsy 78 south of
Absarokee to local road north of Nye)

Secondary 420
(6.9 miles, junction of Hny 78 at Absarokee
to local roadT miles rvest)

Primary 78 (about 47 miles long)
Red Lodge - milepost 0.000
Leaving Red Lodge - milepost 0.472
Roscoe - milepost 19.686

Junction 419 - milepost 29.991

Junction 420 - milepost 32.880
Junction 421 - milepost 45.998

595

402

1,665
854
430

I,660
I,554
2,605

803818

442

Leaving Carbon County - milepost 23.920 460
Leaving Stillsater County - milepost 24.317 490

1,890 2,230
875 939
615 580
500 s70
560 s70

1,765 1,550
1,950 2,055
2,920 2,990
3,707 4,314
2.900 3.340

,t

I
l
t
I
I
,l

Entering Columbus - milepost 46.446 3,448
Leavins Columbus - milepost 47.250 2,260

Note: ADTs are for both directions of trafftc.
Source: Lythgo 1997, pers. comm.

Currently, Stilhvater County Road 419 is being upgraded between Absarokee
and Nye. This upgrade includes rvidening the road, providing shoulders,
replacing bridges, and improving the surface and subsurface drainage.
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Still*'ater County Road 78 is the major nofth-south highn'ay' in the region.
Design capacity of the road is estimated at 3,000 ADT. The poftion of the road
behveen Absarokee and Columbus also has recently undergone improvements
and reconstruction.

3.9 Reclamation
3.9.1 Soils

3.9.1.1 Stillwater Mine Site
Soils at the Stilhvater Mine site are described extensively in the 1985 EIS (DSL
and Forest Sen'ice 1985). Additionally, many of the soils lrave been disturbed
by rn ining or covered by tailings and cannot be classified. Soils at the east side
u'aste rock storage site have all been disturbed previously by the deposition of
chrome tailings. SMC has been reclaiming some of these chrome tailings-
cot,ered areas.

3.9.1.2 Stratton Ranch
Native soils at tlre Stratton Ranch are deep, u'ell-drained, and medium textured.
They also are either very stony, cobbl1,, or gravelly. Numerous large boulders
are present both on the surface and in the soil.

Although native soils exist on portions of the ranch, the dominant soils have
been disturbed over rnost of the ranch. Under an opencut permit (#00549) from
DEQ, SMC has tri'ice conducted opencut mining of poftions of the ranch for
gravel. Currently, SMC is reclaiming its Stratton Ranch gravel operation.

3.9.1.3 Hertzler Ranch
Soils at the Heftzler Ranch site are similar to those at the Stratton Ranch. The
Hertzler ranch site is located at a lower elevation than the Stilhvater Mine site
and in an open valley dominated by native grassland and improved pasture.
About 26 percent of the ranch has been plou'ed and planted to improved pasture.

Soils in the vicinity of Hertzler Ranch are generally deep, rvell-drained, medium-
textured, and very stony (ibid). In some places, large boulders are present at the

surface and in the soil. Figure 3-7 shorvs the distribution of soils at Hertzler
Ranch.

3-61 3.9 Reclamation
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3.9.2 Vegetation
Vegetation present at the Stilln'ater Mine area, at Hertzler Ranch, and along the
pipeline route, has been extensively described in previous environmental
documents. Four basic categories of vegetation have been identified and further
refined into 13 vegetation types. These types are listed in Table 3-15. For more
detailed discussions of the vegetation types, readers may revierv the l98l
baseline reports (CDM 1981) and the Final EIS for the Stillu'ater Mine's original
development (DSL and Forest Service 1985).

Table 3-15 Vegetation Categories and Types in the Stillwater
Mine Project Area

Catesory Tvpes
Lorv Elevation Grass and Shrubland 1 Stoney Grassland

2 Sagebrush shrubland
3 Skunkbush shrublandI

t
I
i
I
t
I
t
t
I
t
I

Lou,/Middle Elevation Riparian and
Ravine T1,pes rvith High Soil
Moisture

4 Drainage bottomland
5 Riparian woodland
6 Ravine asnen-chokecherry

Forested Types 7 Open forest-meadorv understory
8 Open forest-rocky understory
9 Lodgepole pine forest
10 Douelas fir forest

Disturbed Areas l1 Revegetated chrome tailings
l2 Cultivated ha1'land
l3 Other disturbed

3.9.2.1 Noxious Weeds
Noxious n'eeds are species of plants that undermine the quality of rvildlife
habitats, grazing and agricultural lands, and biodiversity. Efforts to control the

spread ofnoxious rveeds are overseen by both state and county agencies
(Noxious Weed Act, County Weed Control Act 7-22-2101(5), MCA). In
Stilhvater Coungr, these efforts are focused primarily on leaff spurge
(Euphorbia esula), spotted knaps'eed (Centaurea maculosa), and, to a lesser
extent, on Canada thistle (Cirsium aruense), field morning glory (Convulvulus
arv en s i s), mu I lein (Ve r b a s c um t ha spu s) and houndstongue (Cyn o gl o s s unt

fficinale). Except for field morning glory, rvhich affects agricultural
productivity, these species have been designated as noxious due to their effects
to rangeland.

J-OJ 3.9 Reclamation
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Within the project area, these six species occur as isolated populations and as

scattered individuats. Spotted knaprveed is present on disturbed areas and an

inventory of the Hertzter Ranch area conducted in 1996 noted the presence of
leaf spurge, spotted knaprveed, field morning glory and Canada thistle (Western

Technology and Engineering, Inc. 1996a). Although nerv individual plants

continue to appear in the area, efforts by Stilhvater County to manage rveeds

have prevented the expansion of noxious rveeds in the area. SMC's rveed

management practices are directed and implemented in cooperation rvith county

rveed managers and are focused primarily on the eradication of spotted

knaprveed. This species is especially problematic because it may be transported

on site by machinery and become established on disturbed areas. Despite the

constant potential for invasion, eradication of noxious rveeds at the Stilhvater

mine is generally vierved as successful (Pearson 1998, pers. comm)'

Stilhvater Coun$,'s rveed management program is integrated, using biological,
chemicaland mechanical controls. To eradicate new infestations, herbicides
(TORDON, ESCORT, and 2,4-D) are the single most effective tools and, as

such, these chemical controls are the primary techniques used at tlre Stilhvater

Mine to controt rveeds. Stilhvater County uses all three controls to contain the

spread of rvell-established populations. Considered to be most effective on

mature populations, biological controls used in the county focus primarily on

leaff spurge and spotted knaptveed. Although mechanicalcontrols, such as

grazing, are typically not viable due to toxic or unpalatable nature of most

noxious rveeds, Stilhvater County has used sheep and goats to graze on mature

populations of leafu spurge (Pearson 1998, pers. comm.)'

3.9.2.2 Stillwater Mine Site
Vegetation types rvithin the portion of the Stillwater Mine's curent permit

boundary east of the Stilhvater River are a mixture of open forests with either a

meadow or rocky understory, an open forest-rocky understory, ravine aspen-

chokecherry, lodgepole pine, rocky grassland and disturbed. Within the 80-acre

footprint ofthe proposed east side rvaste storage site, about one third (20 acres)

is Rocky grassland. The rest (60 acres) is revegetated chrome tailings.

3.9.2.3 Hertzler Ranch
The l,l l2 acres of rolling landscape comprising the Hertzler Ranch site are

dominated by the Stony grassland vegetation type (65 percent). This vegetation

type has been replaced by a band of Cultivated hayland in the northern portion of
the ranch, rvhich stretches from east to west. The hayland is flood-irrigated by a

historic ditch that travels along the northern permit boundary. Cultivated

lrayf and accounts for 26 percent of the total area encompassed by the Hertzler

Ranch site.
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Several vegetation types account for the remaining nine percent of the area.
Sagebrush shrubland and Skunkbrush shrubland vegetation t)'pes account for
5 percent and 2 percent, respectively, and are restricted to nofthu,estern and
southeastern aspects defined by slope shoulders, toes ofslopes and srvales.
About six acres (1 percent) of Drainage bottomlands are present and only three
acres of open forest-meadou,understory (less than I percent) are present.
Disturbed areas other than the Cultivated hal,lands account for I percent of the
Hertzler Ranch site's total acrease.

3.9.2.4 Pipeline Route
Most of the lands crossed by the proposed pipeline route presently support the
rockl'grassland vegetation t),pe. Hon'ever, several small segmeuts also cross
riparian rvoodland (at the Stillu,ater River crossing), cultivated hayland, drainage
bottomland, skunkbrush shrubland, ravine aspen-chokecherrl,, and open forest
s'ith rneadou, uuderston,.

3.10 Cultural Resources
3.10.1 Overview

The study area falls u'ithin the Northn'estern Plains and Mountains
archaeological culture areas as synthesized b1, Frison (1991) and summarized
rnore specifically for the Custer National Forest by Beckes and Keyser (1983).
The overallculturalchronology is a refinement of Mulloy's (1958) classic
Northn'estenr Plains chronology. The latter chronology u,as based largely on
investigations in south-central Montana and northwestern Wyoming. This
chronology is conventionally divided into the Paleoindian (ca. 11,500-
8000 years ago), the Early Plains Archaic, partially coinciding rvith the
Altithermal climatic episode (ca. 8500-5000 years ago), the Middle Plains
Archaic (ca. 5000-3000 years ago), the Late Plains Archaic (ca. 3000-1500
years ago), the Late Prehistoric (ca. 1500-500 years ago), and the Protohistoric
(ca. 500-200 years ago). The cultural chronology ofthis region focuses on the
stylistic and technological attributes of distinctive chipped stone hafted bifaces
rvhich exhibit u'idespread "traditions" over time. For a more detailed discussion
ofthis chronology as it relates to this project area see Lahren (1997).

In the Protohistoric period, pottery-using Shoshoni groups are evident in
southern Montana, but rvith the arrival of guns, horses, and other European
elements, they are displaced by the Siouan speaking Absaroka, or Crow. Small
groups of mountain or Sheepeater Shoshoni remained in some areas, but the
valleys and open plains rvere dominated by the equestrian Absaroka. Absaroka
tradition holds that they often hunted bison by the drive or jump strategy, as s,ell
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T
as the sunound and chase that rvere made feasible by the adoption of the horse
(Lahren 1997:8-12).

From the late 1700s through the mid 1800s, several private and government-
sponsored expeditions, including the Lervis and Clark Expedition of 1806,
passed through the region and fur trading companies established trade
relationships rvith the Crorv, Blackfeet, and Flathead, and brought trappers into
the region. As the United States began to encroach on this territory in the early
to mid 1800s, the Crorv established and maintained amiable relationships rvith
the encroaching rvhites and served as scouts rvith United States troops in the
Plains Indian Wars.

The Fort Laramie Treaty of l85l established most of rvhat is now south-central
Montana and north-central Wyoming as Crorv territory. This territory extended
from tlre Porvder River on the east rvestward to Geyser Park at the head of the
Yellorvstone River and from the Wind River Range on the south northward to
the Musselshell River. The second Fort Laramie Treaty, in 1868, ceded 30
million acres, nearly 80 percent, of Crorv territory, and granted absolute and
undisturbed use and occupation of the remaining land. The reduced territory in
southern Montana started at the l07th degree of longitude on the east and ran
ueshvard to the Yellowstone River and from the Wyoming-Montana state line
on the south northrvard to the Yellorvstone River. Over the years Crorv teritory
rvas repeatedly reduced by treaty cessions (1882, 1891, and 1904) to the present
Crorv Reservation in south-central Montana (see Lahren 1997, page 5-9 through
5-12). The early history ofthe region rvas dominated by mining exploration and
cattle ranching. The Crow agency moved to several locations, including a
location near present-day Absarokee in 1875, before moving to its present
location on the Little Bighorn River in 1884.

The early history of the region rvas dominated by mining exploration and cattle
ranching. The Stockgrorver's Association remained a strong influence in
Montana history, despite the setbacks of the harsh rvinter of 1886-87. The open
range ranchers rvho dominated Montana prior to 1887 had largely avoided the
Stilhvater Valley because of the prevalence of indigenous loco rveed.

Partially because of Indian conflicts in the region, the Yellowstone Valley did
not experience gold rushes similar to California, Nevada, Colorado, and ldaho.
Prospecting rvas sporadic in the Stillwater Valley in the 1860s and 1870s and
marked by minor conflicts rvith the Indians. In 1881, the Northern Pacific
Railroad established a depot at Stillwater (now Columbus) spuning a new period
of prospecting in the region. In 1883 Jack Nye, Joseph Anderson, and hundreds
of other prospectors staked mineral claims on the Stillwater and the Stillwater
Mining Company rvas first established. Nye City was not officially established
until 1887 and sas briefly abandoned two years later when it was found to be
rvithin the Crorv Reservation. Much of the early mining in the area was centered
on various copper ores. World War II demands for chrome triggered a brief
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development of the Mouat Mine in 1943 and a reopening of those operations in

the early 1950s, but no major mining operations developed irr the Stilln'ater
Valley untilthe 1980s.

Homesteading and ranching began in this region in the 1880s and 1890s rvith
major reductions in the Crorv Resen,ation, but the major period of dryland
homesteading rvas from 1900 to 1920. Encouraged by a series of u'et years in

the early 1900s, increased availability of steel plou's and fann implements, an

expansion of credit purchasing, and by the Enlarged Homestead Act of 1909, a

major homesteading "boom" occurred in Montana frorn 1913 to 1919. This
expansion s'as brought to a halt in southern Montana by major droughts
accompanied by grasshopper,'ivires'orm, and cutn'orm infestations in l9l8 and

1919. Nearll, l'ralf of the farm mortgages in Montana were foreclosed,
precipitating numerous bank failures in the early 1920s. Tlte survivors of this
regional depression had diversified or turned to ranching and rvere better
prepared than many areas forthe Dust Borvland Depression of the 1930s.

3.10.2 Previous Investigations
Lahren (1997) recently completed a cultural resource inventorl'for SMC's
proposed slurry line and tailings impoundment in Stilhvater County, Montana.
This investigation of the project area included files searches, a revierv of
previous investigations, inten,ieu,s rvith local landorvners aud avocational
archaeologists, oral histories, revierv of aerial photographs and historic maps,

pre-survey reconnaissance of proje ct area, intensive pedestrian survey of
potential pipeline corridors and tailings impoundment area, and systematic
testing at knorvn site areas and areas of potential Holocene deposition. The
preferred pipeline corridor and several alternates rvere investigated to establish
the most reasonable route. The east side rvaste storage site had been covered by
previous investigations (WCRM 1981) and no resources had been reported in
those locations. The Stratton Ranch LAD area, involving limited surface

disturbance for hvo small storage ponds and hvo LAD pivots, is tocated rvithin a
reclaimed gravel pit rvhich, also ri'as previously survel'ed (WCRM 1981). One
nerv site rvas recorded for the project area (24ST306), and the effect that the
project might have on previously recorded sites was assessed. One "sensitive"
area referred to as spring l5 rvas noted by Lahren as having the potential to
contain buried cultural material. but rvas not recorded as a site.

Prior to the current investigation, there had been l2 cultural resource
investigations covering portions of the project area:
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Resources, Class I Overvierv

Homestead (245T67)

Cultural Inventory

Inventory

Anthro Research conducted a baseline study and a cultural resource inventory
for the Johns-Manville Stilhvater Complex (Lahren 1976, 1980), Western

Cultural Research Management conducted a baseline study (WCRM l98l) of the

Anaconda Stilhvater Project (norv SMC), GCM Services (1988) supplemented

the latter inventory, and Renervable Technologies conducted a cultural resource

inventory of the Stilhvater River Road (Rossillon and McCormick l99l),
roughly covering the proposed pipeline corridor. Tlre remaining six
investigations were summaries of existing data or evaluatiotts of recorded sites.

3.10.3 Criteria for Evaluation
The sites rvithin this project area represent a rvide array of site types and dates of
occupation. A primary goal of inventory and other investigations is to provide

evaluations and management recommendations for these properties in terms of
the Criteria for Eligibility for the National Register of Historic Places (Register).

The evaluation process is best discussed with reference to the various types of
sites that have been documented and may be encountered in future inventories.
To be eligible for the Register, a resource must retain essential aspects of
integrity and meet one or more of the Criteria for Eligibility (36 CFR $60.4).
For archaeological resources, eligibility is typically recommended under

criterion d, on the basis of the information potential of surface artifacts and
features and intact subsurface cultural deposits. Some archaeological sites may
also be exceptional manifestations of broad patterns important in prehistory
(criterion a) or may be traditional cultural properties eligible under any of the

criteria for eligibility (see Parker and King 1990). Historical resources may be

evaluated under any of the four criteria on the basis of information potential or
significant historic associations.
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3.10.4 Known Resources
Tu'ent1z-fivo culturalresources had been recorded u'ithin 500 meters of the
proposed pipelines and tailings impoundment (Table 3-16). Three sites rvould
be crossed by the proposed pipeline (245T54,24ST306, and 24ST40l) and one
site is located rvithin the proposed tailings impoundment (24ST5l). The Guthrie
site (24ST54) and the Keogh Bison Jump (24ST401) have been formally
determined eligible for nomination to the National Register of Historic Places.
Site 24ST51, the rvagon road, u,as found not eligible during the investigations in
l98l (WCRM 1981). The Rocky Pass site (245T306) is considered potentially
eligible to the National Register, but no formal determination has been
conducted to date.

3.10.5 Ethnography
The Crorv u'ere the principal tribal group in the region in the early historic
period. Tltere are traces in surrounding areas indicating that Numic groups
occupied this region in the Protohistoric period, prior to the u'estu,ard expansion
of the Crorv from the Middle Missouri. On the Upper Yellorvstone and the
Clarks Fork, Mountain Shoshoni or Sheepeater bands rvere still noted into the
late 1800s. Lahren (1997:4-15) also notes Sheepeater lodges are still present in
the Lodgepole and Myers creeks areas. By the time of sustained Euroamerican
contact, tlte Crorv, u'ho had separated from the Hidatsa village horticulturalists
of the Middle Missouri region, were a classic Plains Equestrian culture. The
adoption of the horse, and later the consistent availability of guns and
ammunition, had profound influences on settlement, social, and subsistence
patterns. In northu'estern Wyorning, south of the project area, there tvere
frequent territorial conflicts betrveen the Crorv and the equestrian Eastern
Shoshoni. The horse, and to a lesser degree the gun, made nerv bison hunting
strategies (such as the chase and the surround) practical, increased the range of
mobility of villages, and introduced nerv symbols of rvealth and porver. But the
horse also introduced demands for forage and rvater that altered the requirements
for settlement locations and made villages more vulnerable to sudden aftacks.
Symbolically and economically early historic Crow culture rvas centered on the
horse and vast bison herds. Large-scale communal bison hunts, as might be
represented at the Keogh Bison Jump, were important social and subsistence
elements of Crorv culture and many aspects of political and social organization
u'ere manifested in these hunts.

The Crorv Reservation is about 50 miles east of the project area and, as recently
as 1891, the study area was within the Crow Reservation, rvhich then extended
$'est to the Boulder River. In the period from 1875 through 1883 the Crow
agency rvas located near Absarokee at the confluence of the Stillwater River and
Rosebud Creek, east of the present project. The Crow, despite heavy losses in
u,arfare u'ith the Lakota and Cheyenne and in the smallpox and cholera
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Chapter 4.0 - Environmental Consequences
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f his chapter describes the potential effects of each of the altematives
I- described in Chapter 2. Dataand anall'ses from previous environmental

analy'ses (see slnopses in Appendix A) rvere also incorporated into this analS'sis.

The intent of this chapter is to provide the scientific and analltical basis for the
comparison of alternatives presented in Chapter 2. 'I\e discussion in this
chapter includes direct, indirect, and cumulative effects from implementation of
the proposed action and altematives. The chapter also discusses mitigation
measures that are part of existing operations at the SMC facilities and rvhich
n'ould be implemented at the expansion facilities. plus additional mitigation
measures that s'ould be considered for the nerv facilities.

In addition to the anall'ses of changes to SMC's mine s'aste management
operation discussed belon'bv resource area, the effects of removing the
limitation on dail5'production (cunentll'2.000 tpd) s'ere evaluated. Removal of
this limitation, s'hich is included in all three action altematives. n'ould result in a
permit based on an approved "footprint" of surface disturbance, not a rate of
production. The anall'ses of removing this limitation on daill'production
identified no effects for almost all resource areas because most effects are

associated s'ith ph5'sical facilities and these facilities n'ould not change rvith
changes in rates of production. The single resource s'here potential effects s'ere
identified is transportation. These effects are discussed in the discussion ofthe
transportation analy'sis (Section 4.8). The overall lack of effects associated rvith
the other resource areas is not discussed an1'further.

The numerous comments on the draft EIS hat'e resulted in additional information
being incorporated into this chapter of the final EIS. The greatest amount of
changes occurred in Water Resources including anall'ses relative to MPDES
permit limitations (loading rates, mixing zones), clarification on the HELP
model, additional modeling of surface and ground rvater qualit5' impacts (LAD,
impoundment and rvaste rock storage site seepage), impacts on flo\r's, impacts on
persons rvith rvater rights, and impacts from a potential pipeline rupture. Other
changes include a discussion on indirect impacts to bighorn sheep, information
on the diffuser for discharging rvater into the Stilhvater River, information
regarding the proposed zoning petition, and a nerv section on regulatory
restrictions on the use private property (the applicant's private properly).
Trvelve new mitigations rvere developed as a result of public comments on the
draft EIS (see Section 2.a$; six for Water Resources, trvo for Wildlife, one for
Air Quality, one for Tailings Impoundment Stability, one for Transportation,
three for Reclamation Potential. and one for Cultural Resources.

4-1



4.1 Water Quality and Quantity
4.1.1 Direct and lndirect Effects

4.1.1.1 Alternative A - No Action
Underthe No Action Alternative, conditions rvould be as described in the
Existing Environment section. Water qualitl'at the Stilhvater Mine site from the
upper permit boundarl'to the lorver permit boundary s'ould be virtually the
same, although there might be some temporar5' localized increases in nitrates and

metals immediately adjacent to the Stilhvater River and in its alluvium.

SMC rvould continue to operate its rvater management system for adit rvater and

process rvater. Adit rvater is clarified, then disposed of through evaporation,
evapotranspiration, and land application via inigation sprinklers orthrough
percolation ponds. Direct discharge to the Stilhvater River also is an option
under SMC's present MPDES permit. De-nitrification using anoxic biotreatnent
cells (ABC) accounts for approximatell' 500 gpm. Evaporation from the tailings
impoundment spra)'s!'stems on the tailings crest and ponds consumes
approximatell'385 gpm. Land application utilizes approximately 325 gpm.

Some adit s'ater is used for dust suppression and some for make-up rvater in the
mill. Process water contains reagents used by SMC to "float" ore particles to the
surlace of tanks s'here they can be captured. This rvater is discharged to the
tailings pond shere it either evaporates or is recycled back to the mill.

4.1.1.2 Alternative B - Proposed Action
1.1.1.2.1 Stilhvater Mine Site
Construction ofthe east side rvaste rock storage site rvould replace the trvo LAD
sites located on the east side of the river, corer the chrome tails in the area, and

result in the relocation of some ofthe east side percolation ponds and the topsoil
stockpiles. The Proposed Action altemative rvould increase mine-related activity
acreage from 38 to 88 acres, almost all of s'hich has been previously disturbed.
The east side tvaste rock storage facilit5'rvill be located 120 to 600 feet from the
Stills'ater River Channel and outside ofthe 100-year, 24-hour floodplain. The
base ofthe rvaste rock facility rrill be armored rvith large rock n'hich n'ill protect

the stnrcture in the event of a probable marimum flood event. The east side
rvaste rock storage site could result in increased sediment loading during the
constnrction phase, prior to stabilization rvith vegetation. This impact rvould be

temporar)'and localized, as nrnoffrvould be mitigated rvith florv into stormrvater
detention ponds prior to discharge into the river. At the same time, runofffrom
the footprint ofthe east side n'aste rock storage site rvould increase due to the
increase in slope and change in vegetative cover. Florvs from the site during and

follorving a storm rvould be controlled by the stormrvater ponds, sized to handle
florvs from a25-year,24-hour even! resulting in moderate florvs over a longer
period than anticipated from an equivalent site s'ithout a pond.
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Replacement of the existing LAD sites u'ith the east side s'aste storage site

s'ould decrease the saturation of the alluvium in that area, increasing the depth to
the n'ater table slightly'. Removal of the LAD sites s'ould decrease the nitrates in
the soils and grounds'ater immediatel5'belorv the pivots. Deep percolation
belox' the pivots is estimated at 0.1 pounds of nitrogen per acrelper day (MSE-
HKM 1997). However, \\'aste rock also rvould have nitrates left froni blasting.
Compaction of the s'aste rock and the use of u'ater con\re)rtulce structures to
move \\'ater off the pile quickll' should limit the amount of s'ater leaching
through the rvaste rock. Water s'ould leach nitrates into the adjacent alluvium
over time.

SMC's I\,{PDES permit regulates discharges of s'ater frorn the Stills'ater Mine.
Water qualitl' discharge standards \\'ere set based on potential impacts. Waters
from the mine can have elevated concentrations of suspended solids, nutrients, or
metals. Concerns about the aquatic ecos)'stenl and do*'nstream domestic users

resulted in effluent standards for all three tvpes of s'ater qualiq'parameters at

Outfall 001. the direct discharge into the river. SIr4C minimizes the release of
suspended solids in the percolation ponds through clarifiers or eafthen sediment
traps to maintain the percolation pond effrciencl'. Because the lorv
concentrations ofrnetals in discharges through the percolation ponds are

adsorbed b5' fine soil particles in the alluvium, limits have been set only' for total
nitrogen at Outfalls 002. 003. and 004, nhich are the percolation ponds.

The nutrients nitrogen and phosphorus can stimulate algal gronth. The effluent
standards s'ere developed to maintain the integritl' of existing aquatic life. At
concentrations exceeding l0 rng/L. nitrates also can limit human fertilit5' sn6
pose a risk to infants three months and 1,ounger.

Nitrogen loading is restricted to I 00 pounds of nitrogen and I . I pounds per da1'

of phosphorus from all outfalls. Nitrates and ammonia from blasting materials
are found in adit \\'aters. SMC treats elevated nitrogen in n'aste streams through
denitrification in the ABC and LAD. Nitrogen removal from the ABC has

ranged from 60 to 99 percent. Rates of removal s'ere higher at regular maximum
n'ater throughput and warrner temperatures. Removal efficiencies are increased
during cooler conditions s'ith a reduction in florv rate and an increase in
residence time. Nitrogen removal through plant uptake and evaporation at the
LAD sites averages 80 percent. The nitrogen loading limitation rvould not
increase the background concentration b1' more than I mgll- in the river.

The ABC facilit5' generates discharges of 0.08 to 0.I mg/L phosphorus s'hen run
at 90 percent efficiencl', and 0.05 mg/L at 60 percent efficiencl'. The
phosphorus loading limitation rvould not increase the background concentration
b1'more than 0.001 mg/L during the summer and 0.003 mg/L during the s'inter.

To estimate the amount of nitrates that might leach from the proposed east side

s'aste rock site into the alluvium, EPA's H5'drologic Evaluation of Landfill
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Chapter 4.0 -- Environmental Consequences

Performance (FIELP) model rvas used to estimate infiltration through the s'aste
rock facilit]'(Techlink and Grel'stone 1998). The FIELP model estimates the
rate of infiltration based on surface and subsurface rvater balances. The HELP
model takes into accountthe follorving: precipitation, snolv melt, surface nrnoff,
land surface slope, size of area, r'egetation, surface evaponfion, temperafure,
precipitation, solar radiation, relative humidiq', evapotranspiration, hldraulic
conductivi6'and porosiq'ofthe soil, and the initial soil moisture conditions.
Input assumption reflect site specific area and slope condition, monthly
temperature and precipitation averages, quarterly averages on relative humiditl',
and the modeler's best professional judgement on other climatic and physical
characteristics. The output from the HELP model gave an average infiltration
rate of 2.7 inches per )'ear through the rvaste rock pile at the Stilhvater Mine site.

The total arnount of nitrogen in the rvaste rock rvas estimated from laboratory
analysis using the "Sequential Saturated Rolling Extractions" method. With this
method, the rock is pulverized and mixed rrith rvater to determine the leachable
nitrogen in the rvaste rock. Based on three tests, the average total nitrogen
concentration rras 40.12 mg/kg of rsaste rock. This value represents the
maximum (rvorst case) amount of leachable nitrogen in the rvaste rock.

The rate at rvhich this nitrogen is leached rvas estimated by the "Column Leach
Extnction" method. This method consists of sequentially running l, 2, and 3
pore volumes of Nater through the rvaste rock column and measuring the
concentration of nitrogen in the outflow water. Based on the results from tests
on three samples, the porosity of the rvaste rock rvas estimated at 5 percent.

Based on the average infiltration rate of 2.7 inches per year from the HELP
model, a 30 percent soil porositl', and an estimated average thickness of 80 feet,
it rvill take approximatel5' 33 1'ears to infiltrate one pore volume of rvater through
the rvaste rock storage site. These p:rameters result in an estimated nitrogen
loading rate of 13.6 lbs/day from the rvaste rock stor€e site or 0.12 lbs/acrelday.
This value represents the average nitrogen rate of loading for the first volume of
rlater through the waste rock storage site (i.e., the nex:t 33 1'ears). This nitrate
loading on a per acre basis is similar to the LAD loading. Holever, the LAD
application occurred on 26 acres and the rvaste rock storage ertends across 80

acres. This source ofnitrates sould be monitored through SMC's MPDES
permit obligations to sample rvater in the groundrvater mixing zone and in the
river.

Additional mine development may result in decreased florvs in springs with
h1'draulic connections to faults or fracture systems intersected by the mine. As
noted in Chapter 3, florvs to SP-3, above the east adit ceased in the early
nineties. Water quatlty impacts from the mine are not likely.
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1.1.1.2.2 Strattort Ranch
SIVC ri'ould install ts'o 800-foot diameter LAD center pivot irrigation s1'stems at

the reclaimed gravel pit along Stills'ater Count5' Road 419 on the Stratton
Ranch. The site previously'n'as occupied b1'thirtl'trailers *'hich had a leach

field that handled 150 to 250 gpm. The Stratton Ranch LAD sites rvould be

supported directll' b1' the pipeline. These circles rvould take less than 1,000 gpm

of adit \\'ater, n'hich is at or slightll' belou' the human health standard for
nitrates, and inigate hvo fields of high-nitrogen-uptake species. (N{ost of the adit
u-ater rvould be handled b1'the Hertzler Ranch LADs discussed belorv).

H1'drologicalll'. the runoffcharacteristics of the site rvould decrease

substantialll', as \\'ater n'ould run across a deep grass rather than across a surface

of alluvial cobbles and gravel. In addition, less rvater s'ould recharge the
Stillu'ater alluvial aquifer during storm events than previousll', as the alluvium
n'ould be saturated and there s'ould be some uptake bi'the grasses. Hotvever,
this n'ould be offset b1'the continuous irrigation of the site for 7 rnonths even:
summer s'ith the LAD svstem. The s'ater table in the viciniq' s'ould rise

slightll'. Should grounds'ater mounding in the area develop. s'hich s'ould
saturate the toe of the colluvial material to the north and n'est, instabilitl'miglrt
occur. Use of the LAD s1'stem at Stratton Range s'ould have no impact on the

springs in the area, as thel' are either located upgradient or on the opposite side

of the river.

In the unlikeh' event of a 100-1'ear storm or a probable masimum flood event,

the Stratton LAD site s-ould be partialll' or completelf inundated and the pivots
may be lost. Secondary treatment though LAD disposal s'ould ternporarill' cease

until fl oods'aters drop.

Water qualitl'concems associated n'ith nitrates focus on elevation of natural
nitrate levels, human health effects, and the subsequent potential impacts to
nutrient loading of the Stills'ater River. Nutrient loading of nitrates and

phosphates, in tandem, can result in significant algal gros'th. The ABCs are

anticipated to discharge 0.1 mg/L of phosphate. The human health s'ater qualitl'
standard for nitrate-nitrogen is l0 mg/L. The baseline levels of nitrate in the

SIr{C complex area are <0.05 to 0.4 mg/L in surface \\'aters and 0.31 to
3.36 mglL for grounds'ater.

Nitrate concentrations s'ould increase in the alluvial aquifer immediately
dos'ngradient of the LAD s5'stems. Water quality at alluvial u'ells rvithin
200 feet dorvngradient of SMC's existing LAD s1'stems had nitrate-nitrogen
values ranging from 0.13 to 23.4 mglL, rvith an a\/erage value at approximatell'
3 mglL. These LAD pivots are located u'ithin 250 feet of the river. Nitrate-
nitrogen levels in the Stilhvater River increased from the upstream site to the

don'nstream site (Table 3-1) by up to 0.2 mglL. The dounstream site is located

approximatel5' 1.400 feet dos'nstream of the northeastem-most point of the LAD
pivots. The Stratton Ranch LAD sites s'ould be 900 to 1,000 feet from the river.

4-5 4.1 Water Quality and Quantity, Altemative B
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Mixing calculations were performed by H1'drometrics in support of the MPDES
renerval (SMC 1996b). LAD application rates of 600 gpm of adit rvater
containing nitrate-nitrogen concentrations of 7 .5 mglL rvere modeled 1,500 feet
dosngradient from the LAD. These predictions indicated maximum
concentrations of nitrate-nitrogen in the Stilhvater River of 0.505 mg/L or an
increase of 0.005 mgfL. The concentration ofnitrate-nitrogen in the
groundrvatermixing zone rvould increase from 0.28 mg/L to 0.82 mg/L rvhen
rvater is applied 12 houn per dal' 5 days per rveek.

During 1996, the LAD pivot inigation system irrigated 41.5 acres rvith 322
acre-feet of the 1,024 acre-feet of rvater produced betrveen 4123196 and 10129196.
MSE/HKM (1997) evaluated the performance of SMC's LAD s)'stem and found
the LAD system consumed 2,841 pounds ofthe 3,299 pounds ofnitrogen
delivered, or 86 percent, through dispersive evaporation and plant and soil
uptake. For permitting purposes, 80 percent uptake from these sources wils
assumed. SII{C is limited to discharging less than 100 pounds of nitrogen per da.v-

under its existing MPDES permit.

LAD application of adit $'ater may result in soil uptalie of manganese, cadmium
and lead and subsequent mobilization of soil bound copper (Grass-Land Maxim
Technologies and Westem Technologies and Engineering, Inc. 1996). Metals
concentrations are not expected to preclude land use choices in the future and
copper lerels are not anticipated to diminish ground water quality.

The Stratton Ranch LADs rvould have several indirect impacts. The site is
formerll'an open pit gravel operation and the grasses rvould be visualll'more
acceptable. The grasses rvould sta)'greener later into the summer than normal
range in the area due to the continuous inigation. The site also may act as a
magnet for wildlife due to the high productiviS'of palatable grasses. The LAD
storage ponds may sen'e as a rvatering site for rvildlife unrvilling to cross the
Stilhvater Countl' Road 419 to the Stilhvater River.

4.1.1.2.3 Hertzler Ranch
The Hertzlertailings impoundment rvould increase disturbance in the area during
operations and result in atemporary increase in surface rvater nrnoffand
sediment loss from the site. Follorving reclamafion, surface rvater runoffrvould
drop, but rvould still be greater than observed under current conditions due to the
change from a gently-sloping terrain to an embankment with 2: I (horizontal
disance to vertical distance) crest sideslopes. At the Hertzler site, similar
stormwater management practices rvould be in place to divert rvater from a storm
ofprobable manimum precipitation (PMP) around the site. The tailings
impoundment rvould be designed to have adequate freeboard to handle the PMP
to prevent a surface n'ater release during alarge storm event.
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Sediment loss s'ould increase during operations, but n'ould extend on15'a limited
distance be1'ond the disturbance area due to the 1.5 percent slope of the vallel',
stormrvater control measures. and plans to revegetate the don'nstream toe s'ithin
2 1'ears of stage I construction. Sediment loss n'ould continue to decrease s'ith
final reclamation.

The use of an HDPE liner on a clal'liner, coupled s'ith an overlf ing seepage

collection sy'stem n'ould minimize the potential of grounds'ater seepage into the

unconsolidated materials in the valley'and promote drainage of the tailings. Tlie
existing tailings impoundment has not had a rupture in the tn'elve 1'ears of
operation. In the event a rupture in the liner occurred, lateral migration of s'aters
n'ith elevated total dissolved solids concentrations and nutrients n'ould be

limited, due to the los' permeabilih'of the underlving clal's and slimes in the
impoundment. This migration l'ould occur either to the east along the centerline

of the Hertzler Vallev or south to the Stilln'ater River. Alluvial n'aters along the
Stills'ater River n'ould not be affected, as it is more than one mile to the river.
The three adjudicated springs and ts'o of the existing s'ells in the area are

upgradient of the proposed facilities and u'ould not be impacted. The DeGroat
u'ells are located on the Stills'ater upstream fron'r the river's intersection of the

Hertzler Vallel'ss'ale and *'ould not be affected. The N{DFWP's s'ell is located
in the Stilln'ater alluvium north of the intersection of the Hertzler Ranch sn'ale
and one mile dos-ngradient and u'ould not likell'be impacted. The unadjudicated
old Hertlzer Homestead spring is located don'ngradient of the Hertlzer LAD
holding pond and the tailings impoundment. Baseline reconnaissance suggested

that it is derived from irrigation return flo*'s. In the unlikeh' event of seepage

from the holding pond or tailings impoundment and h1'drologic connection to the
springs, florvs could increase and s-ater qualifi' could change.

The tn'o tailings recvcle ponds located north of the proposed impoundment
s'ould be lined n'ith an HDPE liner and have automated pumps to recl'cle the

l'ater back into the tailings impoundment. The use of an HDPElined
impoundment results in a closed s1'stem that is unlikel5'to detrimentallf impact
the ht'drologic balance at the site. The integritv of the liners in the tailings
reo'cle ponds and the tailings impoundment is predicated on the QA/QC
program during construction, s'hich rvould regularl5'et'aluate the installation
s'ith regard to design specifications of subgrade preparation, liner quality', and

the soundness of the s'elds.

Four 1,000-foot diameter pivots s'ould be installed north of the Hertzler tailings
impoundment to support treatment of as much as 2,000 gpm of mine adit
discharge rvater. Some of the 2,000 gpm rvould be treated b5'the trvo LAD
circles at Stratton and the balance rvould be treated b)'the four LAD sites at
Hertlzer. This rvater n'ould have elevated nitrate and moderate salinity levels.

Center pivot irrigation s1'stems s'ould irrigate a range seed mix that u'ould
include Garrison creeping meadorv forlail grass. Application u'ould occur for
approximatell' 7 months during the l'armer portion of tlie 1'ear and application
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I
IAltemative B at Hertzler. The use of these sites *'ould reduce the potential for

lol-level detrimental impacts to the Stilln'ater River, due to the substantial
distance behveen the Hertzler LAD sites and the river.

4.1.1.3.4 Pipeline Corridor
A shorter construction and operational period of the Hertzler tailings
impoundment s'ould shorten the period in rvhich the tailings pipeline rvould be
used and s'ould reduce the potential of an unplanned spill associated rvith the
pipeline.

4.1.1.4 Alternative D - Modified Centerline
Expansion and East Side Tailings
lmpoundment

1.1.1.1.1 Stillwater Mine Site
Alternative D rvould result in the long-term construction of ts'o tailings
impoundments on opposite sides ofthe Stilhvater River. The existing tailings
impoundment rvould have the same impacts as Alternative C in the expansion of
the permitted tailings impoundment from 3.5 million tons to 8.35 million tons
(see section 4.1.1.3.1). This s'ould have no significant effect on \vater flow in
the facilities area or on surface or ground rvater qualitl'. Holever, Altemative D
includes the construction of a second tailings impoundment, rvith a footprint of
72 acres holding 4.94 million tons of tailings rising to an elevation of 5,085 feet.
This tailings impoundment rrould cover the chrome tails in the area, eliminate
the 4 I .5 acres of LAD sites in the area, and result in the relocation of some of
the east side percolation ponds and the topsoil stockpiles.

Standard stormrvater control features rvould be implemented at the nerv tailings
impoundment. Water from the overlying drainage rvould be directed around the
impoundment and diversion rvould carr5'drainage from the rvaste pile to
stormrvater collection basins.

SMC's water management plans might be pushed to their limit during the rvinter
or under peak mine discharge events as the plans for the East Stilhvater
impoundment do not include a storage pond, such as that proposed at Hertzler.
In the event that no additional rvater could be treated by the ABCs or stored in
the tailings impoundments and percolation ponds at the mine site, adit discharges
rvould have to occur directly to the river. Ifthis occurred during the rvinter,
during lorv florvs, less rvater n'ould be available for dilution and concentrations
of nitrates rvould approach I mglL. As discussed in SMC's MPDES permig
SMC's loading of nitrate to the Stilhvater River is limited to 100 pounds per day
from all sources.
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The East Stilln'ater impoundment n'ould have closed circuit \\'ater management

design features similar to the proposed Hertzler tailings impoundment, having a

100-mil HDPE liner on a la1'er of fine-grained materials n'ith an overlf ing
seepage collection s)'stem. In the event a rupture in the liner occurred, there
might be long-term migration of rvaters *'ith ele'i'ated salinities and nutrients into
tlie Stilhvater River alluvium and, subsequentll', into the Stilln'ater fuver, due its

close proximit5'. As noted earlier. in the event of an unplanned excursion of
liquid from the surface of either of the tailings impoundments, the Stills'ater
River is 200 feet as'a\'. Some protection is afforded b1'percolation ponds on the

\\'estem side of both tailings impoundments, u'hich ma1'be in a position to
contain a spill if thel'u'ere not full.

The tailings pipelines for the East Tailings embankment s'ould be suspended

across the river or attached to the bridge. The potential for a breach ofthese
lines s'ould be greater under this altemative than other altematives due to

vandalism.

N{ore than 9.8 million tons of n'aste rock u'ould be used in the construction of
the East Stilhlater impoundment's embankment. The footprint of the structure
rvould extend across 72 acres- in contrast to the 80-acre east side I'aste storage

site proposed under alternatives B and C. This slightll' smaller disturbance

s'ould result in a decrease in surface runoff cornpared s'ith the other ts'o action
altematives. Increased sediment loss n'ould be routed into control structures

during construction.

Although nitrate concentrations in the alluvial groundn'ater l'ould increase

slightll' during operations, the increase s'ould be substantialll'less than the

I 1.3 lbs/da1' estin,ated for altematives B or C. Compacted s'aste rock x'ould
onll'be present in the embankment (leaching of nitrates occurs as \\'ater migrates

through s-aste rock that has remnants of nitrate blasting materials), rather than

throughout the structure as n'ould be the situation rvith the east side s'aste rock
facility'under altematives B and C. Thus, the surface area exposed to *'ater
n'ould be substantialll' smaller. Also the impoundment rvould be about 50 feet
higher than the east side s'aste rock faciliq', rvhich *'ould slon'the rate of
infiltration of seepage to grounds'ater. Nitrate leaching rvould end follorving
capping of the impoundment and there rvould be no long-term impacts.

4.1.1.1.2 Strattott Ranch
The LAD sites at Stratton Ranch rvould have impacts similar to those described

for altematives B and C. Horvever, more rvater might be disposed of at this site
than s'ould occur under alternatives B or C. Trventl'-four acres of LAD sites at
Stratton Ranch s'ould replace the 41.5 acres of LAD sites currently operating at
the mine. This altemative rvould not have the potential for 80 acres of
supplemental sites at Hertzler as identified for alternatives B and C.
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A pipeline handling onll'adit s'ater rvould be built from the mill to Stratton
Ranch, a distance of 8,000 feet. Disturbance associated rvith installation of the
pipeline rvould impact a smaller area and the impacts of sediment loss in the
immediate area of the trench rvould be commensurately more limited. There
rvould be no disturbance in the viciniq'of the West Fork of the Stilhvater River.
In the event of a spill from the pipeline, the slightly-nitrogenated rvater would
pose little risk to the adjacent agricultural land priorto containment. Also, the
site ofthe break rvould be reclaimed immediately after repair of the broken
pipeline and oilrer cleanup activities.

4.1.1.4.3 Hertzler Ranch
There rvould be no disturbance at the Hertzler Ranch under Altemative D. No
tailings impoundment, borrorv areas, LAD sites and support structures, or
pipeline constnrction rvould be constructed. Conditions at the Hertzler Ranch
rvould continue as described in Chapter 3, reflecting conditions associated s'ith
Alternative A - No Action.

4.1.2 Wetlands
4.1.2.1 Direct and lndirect Effects
Additional information regarding rvetland and riparian soils and vegetation can
be found under Section 4.9, Effects on Reclamation Potential.

4.1.2.1.1 Altenntive A - No Action
Implementation of this alternative rvould hare no direct or indirect effects on
rvetlands. Essentiall5', rvetlands present in the project area rvould continue to
exist in their current condition, as described in Chapter 3.

1.1.2.1.2 Alternative B - Proposed Actiorr
Under this altemative, about 1.5 acres of rvetlands rvould be disturbed for
installation of the pipelines betrveen the mine site and Hertzler Ranch. Most of
this disturbance rvould be short-term in nature and reclaimed immediately after
the pipelines' installation. One rvetland (about than 0.75 acre in size) rvould be
inundated by the LAD storage pond at Hertzler and some minor parts of
rvetlands may be disturbed b1'the toe ofthe east side waste storage site.

The U.S. Army Corps of Engineers has revierved the potential effects ofthis
alternatire to rvetlands. Based on this revierv, the Corps determined the
disturbances to the 1.5 acres ofrvetlands discussed above rvould be authorized
underthe Corps'Nationrvide Permit system (Mclnemey 1997, pers. comm.).
Installation of the pipelines rvould be authorized under Nationrvide Permit
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Chapter 4.0 - Environmental Consequences

Number 12.. The construction ofthe LAD storage pond and east side s'aste
storage site s'ould be authorized under Nations'ide Pemrit Number 26.

4.1.2.1.3 Ahernative C - Modified Centerline Expansion and Hertzler
Ranch Site

The efflects of implementing this altemative s'ould be the same as those
described for Alternative B. The same s'etlands n'ould be disturbed for
construction ofthe same facilities. Also, the Corps' Nationn'ide Permits l2 and
26 n'ould still apply'to the ri'etlands disturbed b1'this altemative.

1.1.2.1.4 Alternative D - Modifed Cerfierline Expansion and East
Stilhyater Site

The direct and indirect effects of implementing this altemative s'ould be less
than those described for altemati.r'es B and C. The priman' source of the
difference is that the pipelines s'ould not be constructed befir'een Stratton Ranch
and Hertzler Ranch and the LAD storage pond n'ould not be constructed at
Hertzler Ranch. Althougli the areal extent and number of ri'etlands that s'ould be
disturbed underthis altemative rlould be less, the Corps'Nationn'ide Pemrits l2
and 26 s'ould still appli'to this alternative.

4.1.3 Cumulative lmpacts to Water Resources
Anticipated changes in the Stills'ater River s'atershed include the upgrade of a
campground upstream of the mine and tlie anticipated increase in recreational
use and an increase in residential units in the valley's northeast of the mine.
\Voodbine CanTpground improvements include the paving of roads and spurs,
nhich should eliminate sediment loss from roads immediatelS' adjacent to the
Stills'ater River n'hile slightlf increasing surface n'ater runoff during storm
et'ents. Higher recreational use can result in an increase in disturbance
associated l'ith hiking trails and slight increases in runoffand sedimentation.
Anv campground has the potential to increase nutrient loading if sanitation is not
adequatell' maintained.

Additional housing rvould change the vegetation type from native vegetation or
agricultural crops to residences rvith larvns or pastures ofintroduced species for
some acres. This n'ould modifl'the runoff hy'drograph in the area, increasing
flos's. Unimproved access roads n'ould result in increased disturbance and
accompanying sediment loading. Servage treatment in rural portions of
Stillu'ater County is accommodated through residential septic s)'stems. Older,
inadequately-sized or poorll-maintained septic systems could increase nutrient
loading in the Stilhvater River alluvium and in the river immediatell'adjacent to
the discharge site. Increased residential construction ma5'also increase demands
for potable s'ater.

4 - 15 4,1 Water Quality and Quantity, Cumulative lmpacts
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The mine waste expansion project is the largest anticipated nerv disturbance and
drvarfs the others in its projected impacts. Horvever, SMC has anticipated the
consequences and proposed mitigative measures to minimize those impacts.
Increases in surface rvater runoffrvould not increase peak florvs from storm
events measurably and channel stability rvould not be compromised.
Sedimentation might increase in limited localized areas for short periods during
construction actif ities. Nitrate loading also rvould increase, but rvould not
increase above the 100 pounds nitrate per dal'limit. The 100 pounds of
nitrogen/day $'as based on not exceeding a total instream concentration of
I mglL nitrate-nitrogen during a7-day lorv florv during a l0-1ear period (7Q10)
of 3l.l cfs.

4.1.4 Water Quality and Quantity Mitigation
SMC rvould continue the annual sampling and testing of tailings and rvaste rock
to veri& the lack of acid-generating potential ofthe materials. This sampling
and testing rvould continue for the life of the mine. SMC rvould also continue to
follorv its Stormrvater Pollution Prevention Plan, nhich rvas previousll'approved
b1' DEQ and CNF. In the event of a storms'ater or mine discharge to surface
s'aters, SMC rvould sample and report the discharge as required b5'its approved
MPDES Permit. Most MPDES discharges occurthrough percolation ponds and
effluent standards are tested rveekll' at the inlets to the pond. SMC has the
option to discharge $'aste \yater to the Stilhvater River through a diffirser. Use
of this outfall rvould initiate daily florv measurements and rreekll'rvater qualit5'
measurements.

SMC's Mining Permit #001l8 includes annual reporting and triannual
monitoring of eight river or creek stations, one spring, fifteen alluvial rvells, trvo
adit discharge sites and one mill decant rvater site. In addition, fir'e rvells are
monitored tlree to ts'elr'e times per 1'ear and trvo springs trvice per I'ear. Water
levels are acquired at three piezometers monthly. The approval of an Action
Altematira that includes Hertzler rvould result in tri-annual monitoring of three
additional surface rvater sites and eleran shallorv rvells. The use of Stratton
LAD sites rvould add triannual monitoring of one surface rvater site and four
shallorv rvells.

SMC has prepared a Pipeline Monitoring and Spill Contingency Plan for
operation of the pipelines. The plan has three elements to ensure the safety of
the pipelines: (l) pipeline design that meets or exceeds industry standards, (2)
pipeline inspections, and (3) pipeline leak detection and response. Details of this
plan are presented in Chapter 2.

The agencies rrould require testing and monitoring of the permeabilig'of the
clay liner or compacted base on n'hich the HDPE liner rvould be placed. If this
testing shorved that the material does not meet the minimum permeability
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requirement of lxl0'6 cm/sec, then additional clav material mav need to be

brought in to reduce the permeabilitl' or SMC could explore other options s'hich
n'ould achieve a minimum permeabiliS' requirement of lxl0'6 cm/sec.

SMC rvould be required to monitor ground s'ater at the Hertzler Ranch to
determine effects of seepage from the impoundment to the Still$'ater River. If
ground s'ater monitoring at the Hertzler Ranch indicated that nitrates or other

contaminants \\'ere migrating at concentrations that s'ould cause increases above

the trigger level. specified in the N,{PDES permit, q'ith in the Stilhvater river,

SMC s'ould be required to conduct biological monitoring of periphlton and

macroinvertebrates above and belon'the site trvice a Year.

SMC l'ould be required to identifl' and collect baseline data for nearbl'dorvn-
gradient residential s'ells prior to construction of the pipeline and impoundment.
If monitoring at Hertzler Ranch shon'ed that ground\\'ater qualitl' exceeded

nondegradation standards outside of the mixin g zone then SMC s'ould be

required to replace the affected \\'ater as required under MMRA. This sampling
s'ould ensure that dos'n-gradient \\'ater users n'ho could potentialll' be effected

by construction and operation of the Hertzler impoundment s'ould be identified
and compensated if their n'ater supplies became contaminated.

SN{C n'ould be required to purchase a 250 kW backup generatorto ensure

pipeline leak detection sensors function during po\\'er failures or partial power

outages. This measure is intended to insure the integritl' of the leak detection

s)'stem associated s'ith pipeline operations and to provide 24 hour leak detection.

SMC *'ill develop a po\\'er outage contingencl' plan for revierv and approval b5'

the agencies.

In order to insure that pipeline design and operational parameters are achieved,

SI\{C u'ill provide the results of pipeline tlear data for agencl' revies'. In the

et'ent that resultant data suggest excessive u'ear, SMC rvill be required to collect
and subn'rit this information for agenc)/ revierv everS' six months for tailings
pipelines and annualll' for rvater pipelines.

SMC, DEQ, and CNF rvould re-evaluate paste technology applicability for use at

the Stilhvater Mine after 5 1'ears of operations in order to insure that the most

applicable reasonable tailing disposal is identified and implemented at the

Stillq'ater Mining Company'. This re-evaluation s'ill focus on economic and

technologic feasibilitS' of paste tailing disposal.
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4.2 Effects on Wildlife
4.2.1 Direct and Indirect Effects

4.2.1.1 Alternative A - No Action
Under this altemative, there rvould be no change in the current trend and
condition of rvildlife resources rvithin the project area bel'ond those that rvere
previously disclosed and permitted. Neithermule deer nor bighom sheep rvould
experience additional disturbance to their respective rvinter ranges that differ
from s'hat has been previously anall'zed (DSL and Forest service 1985, 1989).

A reconnaissance conducted during 1996 determined large-scale changes have
not occurred in the areal extent ofhabitats available for rvildlife in the area or
their distribution since the 1980 studies (Westem Technologl'and Engineering,
Inc. 1996c). Horvever, small-scale changes have occurred. The5'include the
development of the Stilhvater Mine, an increase in the number of homes and
cabins along the Stilhvater River and West Fork Stilhvater River, and
improvements at public recreation sites along the Stilhvater River. The increase
in the number of homes and cabins (many of rvhich appeared to be recreational
or second homes) does not appear to be limited to the project area, but appears to
have occurred donnstream of the project area and in other drainages (Westem
Technologl' and Engineering, Inc. 1996c). These changes rvere predicted in the
final EIS for the Stilhvater Mine (DSL and Forest Service 1985).

4.2.1.2 Alternative B - Proposed Action
4.2.1.2.1 High-Interest Species
The Proposed Action rvould affect a total of 678 acres. These effects nould
include the direct disturbance of an estimated 251acres of previousl5'-
undisturbed terrestrial rvildlife habitats, until such habitats are reclaimed, in
addition to the 255 acres of disturbance already permitted rvithin the existing
permit area and 68 acres of existing disturbance at the location of the proposed
east side rvaste storage area. These 251 acres ofthis additional direct
disturbance rvould be associated rvith the development of facilities atthe
Hertzler(250 acres) and Stratton (l acre) ranches.

AII the 574 total acres removed from forage production under this altemative
(255 currently permitted, 68 acres currently disturbed at the location ofthe east
side u'aste storage site, and 251 proposed for new disturbance) would be
reclaimed follorving mine closure. The disturbance ofthese 574 acres rvould be
considered a long-term habitat loss during the life ofthe project, until final site
reclamation is completed. Revegetation rvould result in a ground cover primarily
consisting of cool se:Non gnsses (see the Reclamation section). These grinses,
together with planted trees and shrubs, rvould provide adequate habitat for most
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